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On iJie Means of realizing the AdvcmtageB of iA« Air'Eagine. 
By William John Macquorn Kankike, CSvil Enpneer, 
F.R.SS. Loud, and Edin., &c." 

SeCTIOM I. SUHHABT OF THB LAWS OF THB MdTDAL RELATIONS 
OP Hb&T and MicHAKICAL PoWBR, AND OF THB THEOBBtlCAL 

Efficibnct of Thbbko-Dtmamic Enciinbb. 

1. The principal object of this paper is to explain the ad- 
vantages of certain improvementB in ui-engines, and the 
reasons for believing that, with these improTements, Bach 
engines will be foond to be the most economical means of 
developing motive power by the agency of heat. For this 
pm^se, it is necessary, in the first place, to state briefly tJie 
general principles which have been established by the joint 
agency of reasoning and experiment respecting the mutual 
relations of heat and motive power, and which are applicable 
to steam, air, and all substances whatsoever. 

It is a matter of ordinary observation, that heat, by ex- 
panding bodies, is a source of mechanical power; and con- 
versely, that mechanical power, being expended either in 
compressing bodies, or in producing friction, is a source of 
heat. 

* R«>d totbe Britlifa AuoclBtton for the AdvaiiCBniBnt of Science, SecUon O, 
mt LtTSTpoot, September 1851. 

VOL. I. NO. I. — JAN. 1855. A 
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4 W. J. M. Bankinc on the Means of 

by one pound of sncli kinds of coal as are commonly iised for 
engines in Britain may be taken on an average as equal to 
that of the heat required to raise seven pounds of water from 
the temperature of 50° to 212" Fahr., and to evaporate it at 
the latter temperature ; that is to say, in round numbers, 
6,000,000 foot-pounds. 

The total heat produced by the combustion of the coal is 
considerably greater ; but a portion necessarily escapes with 
the gases which ascend the chimney, and the above may be 
considered as a fair average estimate of the mechanical equi- 
valent of that which is practically available. 

4. Mechanical HypoGiem respecting Heal. — Heat, being 
convertible with mechanical power, is convertible also with 
the vis^va of a body in motion. The British unit of heat, 
one degree of Fahrenheit in a pound of liquid water, is equi- 
valent to the vis-viva of a mass weighing one pound, moving 
with the velocity of 223 feet per second, being the velocity 
acquired in falling through a height of 772 feet. A mass of 
water, of which each particle is in motion with this velocity, 
has its temperature elevated by one degree of Fahrenheit, 
upon the extinction of the motion, by the mutual friction of 
the particles. 

It is natural to suppose that the motion, during this phe- 
nomenon, has not been really destroyed, but has been con- 
verted into' revolutions of the particles in vortices or eddies 
too small to be perceptible by any of our modes of observation ; 
and that the centrifugal force of such eddies is the cause of 
the tendency of hot bodies to expand, melt, and evaporate. 

A hy])othesis of this kind has long been entertained, and 
within die last few years it has been used so as to deduce the 
laws of the mechanical action of heat from the principles of 
ordinary mechanics, to a certain extent in anticipation of the 
results of experiment.* As those laws, however, have now 
been exactly ascertained by experiment, it must be borne in 
mind, that their certainty is in no way dependent on the truth 
of the hypothesis in question ; die probability of the hypo- 
thesis being, on the contrary, dependent on the truth of the 
laws. 

* See TranuctloDB of (h« Bo; tl Societ; of £diii1>iii'gh, vol. xz, 
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5. Threefold Effect of Heat. — The communication of heat 
to a substance produces, in general, three kinde of effects (set- 
ting aside chemical, electrical, and magnetic phenomena, as 
being foreign to the snbject of the present paper) : — 

lat. An increase of temperature and expansive pressure ; 
that is to say, an increased tendency to the communication of 
heat to other bodies, and to the development of mechanipal 
power by expansion. 

2dly, A change of volume ; which, under a constant pres- 
snre, is an increase for every substance, except some liquids 
near their freezing points- 

Sdl^, A change of molecular condition ; as from the solid 
to the liquid state, or from the liquid or solid to the gaseous 
state, or any imperceptible change of .molecular arrangement ; 
the change to the gaseous state being always accompanied by 
an increase of volume. 

The heat which produces the first of those effects is known 
by the name of sensible heat, as retaining the form of heat, 
and, in short, making the body hotter. 

The heat which produces the second and third of those ef- 
fects is called latent heat, as having disappeared in developing ' 
a mechanical effect, and being capable of reproduction by re- 
versing the change which caused it to disappear- 

Changes of volume are in general accompanied by changes 
of molecular arrangement or condition, perceptible or imper- 
ceptible. The latent heat of expansion, or of evaporation, 
therefore, as the case may be, consists partly of heat which 
disappears in overcoming external pressure, and partly of that 
which disappears in overcoming the mutual attraction of the 
particles of the body. 

The latter forms by far the greater part of the latent heat 
of evaporation. For example, as already stated, there dis- 
appears, in evaporating one pound of water at 212°, a quantity 
of heat equivalent to 

74fl,9 10 foot-pounds. 

The pressure of the steam produced is 2116'4 lb. on the 

square foot. Its volume is not known exactly by experiment, 

but is probably about 26) cubic feet more than that of the 

liquid water. Multiplying these two quantities together, it 

.tOCH^Ic 



6 W. J. M. Bankiae on the Means of 

appears that the heat expended in overcoming external pres- 
sure is equivalent to only 

56,085 foot-pounds, 
leaving 

690,825 foot-pounds 

for the mechanical equivalent of the heat which disappears in 
overcomiag the mutual attraction of the partiolea of the water. 

On the contrary, the latent heat of expcineioii of a permanent, 
gas coQBists almost entirely of heat which disappears in over- 
coming the external pressure, that which disappears in over- 
coming the mutual attraction of the particles of the gas being 
comparatively very small ; in fact, in all practical calculations 
respecting air-engines, the latter quantity may be altogether 
neglected without sensible error, and the latent heat of expan- 
sion of the air treated as the exact equivalent of the mecha- 
nical work performed by it in the act of expanding. 

For example, — the product of the volume, in cubic feet, of 
one pound of air, at the temperature of 650° Fahrenheit, by its 
pressure in pounds per square foot, is 69,074 foot-pounds. If 
that pound of air be expanded under pressure, to 1^ times its 
original volume, and be still maintained at the constant tem- 
perature of 650°, by being supplied with heat from an ex- 
ternal source, the work performed by it in expanding, will be 
B9,074 X hyperbolic-logarithm of IJ = 23,953 foot-pounds ; 
and this quantity will also be sensibly equal to the mecha- 
nical equivalent of the heat supplied, and which disappears 
during the expansion. 

In considering the performance of any thermo-dynamic 
engine, it is evidentthat the heat which disappears in pro- 
ducing increase of volume under pressure, is to be regarded 
as the real source of power ; as it is a portion of this heat 
which is actually converted into mechanical work, while the 
heat expended in producing elevation of temperature, produces 
merely a tendency to the development of power. 

6. Mode of Operation of Thermo-dynamic Engines in 
general. — The mode of operation of an elastic substance in 
performing mechanical work by the agency of heat, reduced to 
its simplest form, consists in the continued repetition, either 

D.D.t.zea by Google 
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apon the same portion of the sabstance, or upon • c 

of equal and similar portions, of a cycle of foor processes, 

which, taken together, constitute a single stroke of the engine.* 

Process A. The Bubstaace is raised to an elerated temperfr- 
tnre. This process may or may not involve, ui alteration of 
volume. 

Process B- The substance, being maintained at the elevated 
temperatare, increases in volume and propels a piston, or some- 
thing equivalent to a piston. During this process heat dis- 
appears, and a supply of heat from without is provided equal 
in amount to the beat which disappears ; so that the tempera- 
ture does not fall. 

Process C. The substance is cooled down to its original low 
temperature. This process, like the process A, may or may 
not he accompanied by a change of volume. 

Process D. The substance, being maintained at its depressed 
temperature, is compressed, by the return of the piston, to its 
original volume. During this process, beat is produced; and 
in order that it may not elevate the temperature of the sub- 
stance, and give rise to an increased pressure, impeding the 
return of the piston, it must be abstracted as quickly as pro- 
duced, by some external means of refrigeration. 

The substance, being now brought back to its original volume 
and temperature, is ready to undergo the cycle of processes 
anew, and so on ad infinitum ; or otherwise, it is rejected, and 
a fresh portion of the substance employed for the next stroke. 
When the latter is the case, the operation of expelling the 
substance from the engine into the atmosphere) by the return 
of the piston, sometimes takes the place of the process D. 

Sometimes, either of the processes, B, C, orD, is the first in 
the order of time. The cycle of processes, however, preserves 
the same order of rotation. 

During the cycle of processes which has been described, the 
working substance alternately increases and diminishes in 
volume, in contact with a moving piston. During the increase 
of volume, the pressure of the substance against the piston 

* This cycle of proceeseB was first descrllMd b; CarnAt (Rsfleiioas sar la 
poissuice motrifS du feu) ; but hie coDclurioDg were vitiated by the ueuiupbioD 
of the Bubstantiallty of heat. 
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8 W. J. M. Raakine on the Meant of 

eommtmicfttos to the latter mechanical power. During the 
diminotion of volame, on the contrary, the piston expends me- 
chanical power in compressing the working sabstance. The 
increase of volnme takes place at a higher temperatore, and 
therefore at a higher pressure, than the diminution of volume ; 
consequently, the mechamcal power communicated to the piston, 
exceeds that taken away from it. The snrplos is the power of 
Uie eo^ne, available for performing mechanical work. 

7. E^ieieaey of ThermO'dynamie Engines. — The efficiency 
of a diermo-dynamic engine is the ratio which the available 
power bears to the mechanical equivalent of the whole heat 
expended. 

If it were possible to construct an engine such, that the 
heat communicated to the working substance should entirely 
disappear, the power produced by that engine would be the 
exact equivalent of the heat expended : that is to say, 772 foot- 
pounds for each British unit of heat ; and its efficiency would 
be represented by unity. According to the average esti- 
mate already stated, it would produce power to the amount of 
6,000,000 foot-pounds for each pound of coal consumed ; and, 
as a horso'power is 1,980,000 foot-pounds per hour, the con- 
sumption of coal would be 0*33 lb. per horse-power per hour. 
It is impossible, however, by any engine, to realize anything 
approaching to this degree of efficiency. This arises from 
two causes : — firtt, the necessary loss of heat, depending on 
the limits of temperature between which the engine works, 
according to a law which has been already referred to, and 
which will shortly be stated ; and, secondly, the waste of heat 
and power arising from the engine's not fulfilling exactly the 
conditions prescribed by theory. When the necessary loss of 
heat alone ia taken into account, the efficiency as deteriained 
by calculation, may be called the Theoretical Mammum 
EJlciency of the kind of engine under consideration. When 
the waste of heat and power is also allowed for, the result is 
the actual e^iciency of the engine. 

8. Theoretical Conditions of MaMmum E^ciency, — The 
latent heat of increase of volume at an elevated temperature, 
being the direct source of the power of a thermo-dynamic en- 
gine, it is obvious, that, cceteris paribuB, the more we reduce 
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the other part of the espenditnre of heat, namely, the heat 
which is expended in elevating the temperature of the working 
substance, the more nearly shall we attain to the maximum 
theoretical efficiency of the engine. It is theoretically possible 
to produce the required elevation of temperature, without any 
expenditure of beat. This is to be accomplished in two ways : — 
either, by elevating the temperature of the substance by com- 
pression during the process A of the cycle : the power re- 
quired for effecting such compression being obtained, during 
the process C, by depressing the temperature of the substance 
entirely by expansion ; or otherwise, by storing up in a mass of 
some solid conducting material (called an economizer or regene- 
rator), the heat given out by the working substance, while its 
temperature is ^eing depressed, during the process C, and em- 
ploying the heat, so stored up, to produce the required eleva- 
tion of temperature during the process A. This method of 
economizing heat was invented in 1816, by the Hev. Robert 
Stirling. 

By one oi other of those methods, it is theoretically possible 
to limit the expenditure of heat in a thermo-dynamic engine to 
that amount which disappears during the process B of the 
cycle, in producing increase of volume at an elevated tempera- 
ture. The heat which reappears during the process D, by the 
compression of the working substance at a low temperature, 
and which is carried away by refrigeration, constitutes the ne- 
eesgary loss of heat; and, if this be deducted from the whole 
heat expended, the remainder will be the theoretical maximum 
value of the heat which is permanently converted into mecha- 
nical power, and its ratio to the whole heat expended will be 
the theoretical maximum efficiency of the engine. 

9. Absolute Temperatures The theoretical maximum 

efficiency of a thermo-dyaamic engine, depends upon what are 
called the absolute temperatures of the working substance, 
- during the second and fourth processes of the cycle ; that is to 
say, the absolute temperatures at which heat in a theoretically 
perfect engine is received and abstracted respectively. Abso- 
lute temperatures are measured by the product of the pressure 
and volume of a given weight of a given perfect gas. A per- 
fect gas is one in which the mutual attraction of the parUcies 
is insensible. 
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The Absolute Zero of Heat on a perfect-gaa thermometer, 
is that point on its sc&le which corresponds to total absence of 
heat ; and from this point abeolnte temperatnres are under- 
stood to be reckoned, in the law stated in the next article. 

According to the latest determination, from the experiments 
of Messrs Joule and Thomson, the Aiaolute Zero of Heat does 
not differ b; any amount appreciable in practice from the A h- 
solute Zero of Pressure, being the temperature at whieh (if it 
■were possible for a perfect gas to preserve its pn^rtiea at so 
intense a degree of cold) the product of its pressure and volume 
would be reduced to nothing ; and this point is 493° of Fahren- 
heit below the temperature of melting ice ; that is to sa^, 
493°— 32° =461° below Fahrenheit's ordinary zero.* 

10. The Law of the Maximum Efficiency of Thebmo- 
DYNAMic Enoines is expressed by the following proportion : — 
As the absolute temperature of receiving heat 
is to the difference between the absoUtte temperattirea 

of receiving and discharging heat, 
so is the tvhole heat received 

to the portion of heat permanently converted into tne- 
chani^ial power ; 
that is to say, 

80 is unity to the effideney of the engine. 
This proportion may be otherwise expressed, as follows : — 
As the absolute temperature of receiving heat ■ 
is to the absolute temperature of discharging heat, 
eo is the whole heat received 
to the necessary loss ofheat.'\ 

* The product of tha volume in cutic feet of one pound of atmospheric 
air, by its preeaare in pounds OD the square foot, at the temperature of melting 
ice, is 26,214 foot-pounds. The correiponding product, at any other tempe- 
rature, ia found with a degree of accaracy eafflcient for practical purpose*, by 

26,ai'l 
muttiplying the absolute temperalure by = 53172 foot-pounds per 

degree of Fahrenheit. In the detailed in vca ligations already referred to, the 
Bbeolute zeros of heat and of presaure have hud various poaitiona assigned to 
them as the moet probable, within a range of about 4° Fahrenheit, according 
to the degree of precision of the experimental data, exlttiug at the perloda 
when the several papers were written. This range of variation, however, is 
not sufficient to cause any error of practical importance in calculationt re- 
epecting engines. 

t There are other forms in which this law might be expressed ; but those 
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To illoBtrate the above law, tbe following table is added, 
showing four examples of the efficiencies of theoi^cally perfect 
engines working between limits of temperature to which there 
will be occasion to refer in the sequel ; the 7th column shows, 
in each case, the maximum theoretical duty of a pound of coal, 
supposing, as before, that the whole available heat of its 
combustion is equivalent to 6,000,000 foot-pounds : the 8th 
column shows, for each example, the corresponding minimum 
theoretical consumption of coal per horse-power per hour : the 
limits of temperature chosen in the five examples are respec- 
tively as follows ; — 

(1.) The limits of temperature for a condensing steam-engine, 
with a pressure of 42 lb. per square inch in the boiler, and 
2'9 lb. per square inch in the condenser : (in every instance in 
this paper in which a pressure is mentioned, it is to be under- 
stood to mean the total pressure and not the eweets above the 
pressore of the atmosphere). 

(2.) The limits of temperature for a non-condensing steam- 
engine with a pressure of 163 lb. per square inch in the boiler. 

(3.) A probable estimate of the limits of temperature of 
Eiricsson's air-engine of 1852. 

(4.) The same for Stirling's air-engine, and also for that of 
Napier and Rankine. 

The actual efSciency of these engines will be considered in 
another part of this paper. 

Examples of MaMmtim Theoretical EJieieniy. 



i 

! 

i 


""*"plSS 


in degiveg or 


,^siT«":>?„su 




thMTM™! 


Orai^rj. 


AKolate. 


Higher 


LOHET. 


HlgUT 


L.w«r. 


1 

2 
3 

4 


270 
360 
480 
660 


140 
212 
100 
160 


731 
821 
941 
1111 


601 
673 
661 
611 


t if = 0'178 
Itf = 0-180 
m = 0-404 
rtft = 0-150 


1,067,000 
1.080,000 
2.424,000 
2,700,000 


1-86 
1-83 
0-82 
0-73 



Btsted above ore the moat resdilj spplicable to the perfonnuice of englneg 
worked bj best, and are therefore to be preferred in ft paper auob as the present. 
See Trans. Bajral Soc, Edin., vol. it. (1860 1o 1863), and Phil. Trans., 1S64. 

Camfit was the first to pprcaive, that the maxiTnom effect of the expendi- 
ture of a given quantity of heat in a thermo- dynamic engine must be a flme- 
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In order to show the maimeT in which the presBure luid 
Tolnme of elastic snbstanceB vary, in producing the maximum 
theoretical efficienoj of a thermo-dynamic-engine, so as ta 
verify in every case the general law, a supplement is added 
to this section, containing detailed computations for three ex- 
amples of tbeoreticallj perfect engines : viz., a steam-engine 
working between 270° and 140°, an air-engine working be- 
tween the same temperatures, and an air-engine working 
between 650° and 150°. 

11. As the law above stated is true for all aubatances what- 
soever in all conditions, it is obvious that, in a purely theo- 
retical point of view, the only reason for preferring any one 
Buhstance to another, as the agent in converting heat into 
mechanical power, is the greater ease and safety of causing it 
to expand by heat at a high temperature. In this point of 
view, permanent gases are preferable to vapours rising from 
liquids ; for the density of a permanent gas can be regulated at 
pleasure so as to limit its pressure at any temperature, how 
elevated soever, to a safe and manageable amount; whereas a 
given vapour, while in contact with its liquid, has but one pos- 
sible density for each given temperature, and consequently 
but one possible pressure ; and as the pressures of the vapours 
of all easily obtainable fluids increase very rapidly with the 
temperature, it would be unsafe to use vapours at temperatures 
at which it is safe and easy to use permanent gases. For ex- 
ample, at the temperature of 650° Fahr. (measured from the 
ordinary zero), a temperature up to which air-engines have 
actually been worked with ease and safety, the pressure of 
steam is 2100 pounds upon the square inch ; a pressure which 
plainly renders it impracticable to work ateam-enginea with 
safety at that temperature. 

Supplement to Section I. — A. Example of the C<nnputation of 
the power produced btf the comtmstion of one pound of Coal in a 
theoreticaUif perfect Steam- Engine, working between the tempera^ 
turee of 270° and 140° of Fahrenheit. ' 

Data. 
Mechanical equivalent of the whole available beat obtained 

by the combustion of 1 lb. of coal, 6,000,000 ft.-lb. 
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Id Boiler. In Coadeiuer. 

Tempwatures (ordinary scale), 270° Fahr. 140° 

Absolute temperatures, . 731° 601° 



fer square mob, . , . 41-93 2*89 

Per square foot, . . 6038- 4167 

Cubic feet. 
Volume of one pouad of st«am in the boiler, fl'852 

Latent heat of evaporation of one pound of 

ft^lb. 
steam (mechanical equivalent), , . 715,800 

Commutation of the Maaimum Tkeoretkal Duty of one pound of 
Coal by the General Law. 

Theoretical maximum efficiency, -^^Trl— =i|5!=o-178 

■ 731 
Example I. of the table in article 10. 

"Comfutatum nf the Maximwm Theoretical Duty of one pound of 
Coal, introdveing the changes of fress^tre and volwme undergone 
by the Steam. 



Water evaporated by one lb. of coal, 
_ available heat of combustion 6,000,000 



2 1b. 



~ latent heat of one lb. of st^m ~ 715,800 " 

Ratio of expansion required to enable the steam to produce its 
maximum effect, 10-774. 

The detailed computation of this ratio is too tedious to be 
inserted here. Tke method pursued is fully explained in the 
Philosophical Trausaotions for 1854, Part L 

per lb. of water, per lb. of coel, 
cubic feet, cubic feet. 

Space filled by steam at full pressure, 9-852 82-579 

at the end of the expansion, . 106-04 88882 

= space traversed by the piston. 

ft.-lb, igo fL-lb. 

Effect of one pound of steam. 715,800 x Soj = 127,297.* 

* This quantity conaiBts of the total action of the entering and expanding 
•team, on one side of the piston, diminiihed bj the action of the steam whi<(li 
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n.-ib. 
Effeot of one pound of coal, 127,297 x 8-382=1,067,000 as 

Mean effbctive pressure daring the whole action of the steam, 

effect 127,297 1,067,000 ,„„-.„,. , , 

= i^=106^ =-888-82-='200-461b. per square foot = 

8'34 lb. per square iuch. 

Coai per horse-power per hour. 

■ ^ ■ ' ' ' =1'86 lb., aa in the 1st example of the table ia 

article 10. 

B. Example of the Computation of the power produced ty the 
combtiithn of one pound of Coal in a theoretieally perfect Air- 
Engine, working between the temperatures of 270° and 140° of 
Fahrenheit. 

(The object of the following computation is not to exemplify 
the mode of working of any existing or proposed air-engine, 
but simply to illustrate the fact, that the maximum theoretical 
efficiency of thermo-dynamic engines ie the same when the 
limits of temperature are the same, of what nature soever the 
working substance may be. 

It is also to be observed, that the maadmum, theoretical duty 
of one pound of coal in an air-engine is independent of the 
rate of expansion of the air, and of its density and pressure. 
The rate of expansion affects the weight of air which must be 
employed to perform a ^ven duty, and the densities and pres- 
sures affect the size of the receivers and cylinders required to 
contain that weight of air. 

If definite values, therefore, are assumed for those quan- 
tities in the following caloulations, it is only for the sake of 
fixing tiie ideas, and giving numbers instead of algebraical 
symbols.) 

Data. 
Mechanical equivalent of the whole available heat obtained 

is tieing condetLHfld on tlie other side, and also b^ the power consumed In pK> 
ducing, bj the forcibls compreBBioo of put of the steam into the liquid stnta, 
B quantity of heat lufficient to nuM Oxt temperature of iba water from 110° to 
370° Fahrenheit. 
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by the combustion of one pound of coal (as before) 6,000,000 
foot-pounds. 

Batio of eJipaneion of Bir, 1:1^ 

Tlie air is alternately expanded and compressed in this 
ratio. 

I>aring During 

BipaQBioD. CompresaioD. 

Temperatures (orfinary scale), 270° Fahr. 140° 
Absolute temperatures, . 731 ... 601 

Product of the volume of one pound of air in eubic feet by 
its pressure m pounds on the square foot at 32''Fahr., 
26,214 ft.-lb. 

Computation of the Mamimttm TheoTeticcd Duty of one. Pound of 
Coal bl/ the general law. 



731 ~ 731 

Duty of one pound of coal, ^ x 6,000,000 ft-lb. = 

1,067,000 ft.-lb., as in Example I. of the table in article 
10. 

Computation of the Maximmn TTieoretieal Duty of one Found of 
Coal, introducing the changes of Pretsure and Volume of the 
Air. 

Product of the pressure and volume of one pound of air at the 

temperatore of 270% 28,214 x ^^2 t iSl = ^^'^^* '^ iS = 
^6,869 ft.-lbe. 

Power <ieTeloped fey one ponnd of air dnring its expansion 
at 270° Fahr. to one and a half times its original volume, 
being also the mechanical equivalent of the heat expended to 
produce that expansion. 

38,869 X (hyp. log. IJ = 0-4054652) = 15,760 ft.-lb. 

Weight of air which is expanded to one and a half times its 
volume at 270° F&hr. by the combustion of one pound of coal, 

Pressures and volumes of the air at different periods, sup- 
posing the greatest pressure to be 120 lb. per square inch. 
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ViAaaita, 



At the beginning of the "I 
expansion, . ] 

At the end of the ex- 1 
pauHiou, J 


lb. per lb. par 
Bq. iach. iq. foot. 

120 17,280 
80 11,620 


cubic feet 

2-2494 
3-3741 


cubic feet 
pec lb. co«1. 

856-358 
1284-537 



Space through which the air expands. . 1-1247 428-179 
= space traversed l^ the piston. 



Power = HetD PrsMure 



Mean pressure and ^ 

power during the I 97-3 14012-88 15,760 6,000,000 

expansion, J 

Deduct mean pres- \ 

sore and power 1 

d«™gtheBom- JIJ.J, ji52^85 jjgj, 4,933.000 



pressioD, : 



731 



of the above, 
ESeGtive mean pres-l 

130 ""^ ^''^^'l 17-3 2492-03 2,803 1,067,000 

731 ' 

The calculations A and B illustrate the fact, that the maxi- 
mnm theoretical effect of one pound of coal between a given 
pair of temperatures is the same, whether the working sub- 
stance be air or steam. 

C- Example of the Com/putation of the P^wer produced by tke 
Combustion of One Pound of Coal in a theoretically perfect 
Air-Engine, working between tke temperatures of 650° and 160° 
of Fahrenheit. 

Data. 
Mechanical eqniTalent of the whole arailable heat obtained 
by the combustion of one pound of coal (as before), 6,000,000 
foot-pounds. 

Batio of expansion of air, 1 : 1^. 



) by Google 



realUing tht Advantagea of th* Air-Enffifu, 17 

DuriDg Bx- DurlnsConi- 

Temperatorefl (ordinary Bcale), 660" Fahr. 150° 
Absolute temperatures, . 1111° ... 611° 

K^Qct of the volume of one pound of air in cnbic feet bj its 
presBore in pounds per sqiuve foot at 32° Fahr., 26,214 
foot-ponnds. 



Computation of the J^aximvm JTiMretieai Duty of Out I'outtd of 
Coal by the gtnercd law. 

Maziiniun theorettcal efficiency, rrn — = . ., . - = O'**' 

Duty of one poond of coal, .. x 6,000,000 = 2,700,000 
ft.-Ib., as in Example IV, of the t^bla la Article 10. 

Computation of the Maximum Theorttieal Duty of One Pound of 
Coal, introducing the Changes of Pressure and Volume of tiie 

AiT. 

Product of tlie presenre and rolnme of one pound of air at the 
temperature of 650°. 



32 + 461 ' 493 

Power developed by one pound of air during its expansion 
at 650° Fahr. to 1^ times its original volume, being also the 
mech^ieal equivalent of the beat expended to produce the 
expansion. 

69,074 X (hyp. log. IJ * 0-4054662) = 23,963 ft.-lb. 

Weight of sir which is expanded te 1^ tImeB jts volume at 
650° Fahr. by the combustion of one pound of coal* 
6,000,000 



23,963 



: 260-6 lb. 



Pressures and volumes of the air at different periods, sup- 
posing the greatest pressure to be 120 lb. per square inch. 
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PnaBure). Vi 



At the begmning of thel 
expanBion, . J 

At die end of tlie ex- 1 
pansioa, , J 



17.280 
11,520 



Spacx through irhich the air expands, 
= space trarereed hy the piston. 
Haan Preitnm. 



cubic f^et. cubic fiset. 
per lb, air. per lb. ooal. 

3-4^86 856-358 
5-1279 1284-537 



1-7093 
Power = Me 



and) 
the I 



14012-88 



23,953 



63-5 7707'OB 13,173 3,300,000 



Mean preBSntc and 
power during" 
expansion, 

Dednot mean pres- 
sure and power 
during the com- 

611 
presaion = ^^^ 

of the above, 
Effective mean pres- 
sure and power, 
500 
1111 

Theoretical minimum consumption of coal per horse-power 
per hour. 

1,980,000 „-„,. 

as in Example IV. of the table in article 10. 

Synoptical Table of the fyreeedin 



43-8 a305-79 10,780 2,700,000 







TeuperBtnrw. 


EflecliTS 


SpH» 1 ES^U 


C^fnK, 


*s;» 


'„^Jr. 


rertb.ar<iMl. 


A 

B 
C 


preuura 41-93 
lb. per (tqaare 
inch =6038 per 
Bquare foot). 

pnuure 1201b. 
perinch=17,280 
per aqoare (oot). 

above). " 


270 

ft 
140 

1 270 

(»» 

1 eeo 

},t. 


in 

soil 

ml 
nil \ 


1200-46 
249203 
63067B 


CuUa fMt 
B88-8S 

428-179 
128179 


toot- 

pODDdl. 

1067000 
1067000 
2700000 
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A detiaUed mathematical investigation of the theory of air- 
enginesi with and without regenerators, ia contained in the 
third and fourth sections of a paper on Thermo-dynamics in 
the Philosophical Transactions for 1854, Part I., together with 
some nnmerical illustrations. 

Theoretical investigations of the dut; of air-engines of dif- 
ferent forms are contained in a paper by Mr Joule (Phil. 
Trans., 1851), and in a series of papers in the American Jour- 
nal of Science for 1853 and 1854, by Professor F. A. P. Bar- 
nard, the first American author, so far as I Icnow, who has 
aided in the development of the consequences of the dynami- 
cal theory of heat. 

Section II. — On thb Actdal Efficikkct of THSRito-nTNAiiic 
Enciites : OP Stbau-Enoines in paktigolas. 

12. Catises of Waste of Heat, and Power. — In considering 
the waste of heat and power which constitutes the difference 
between the actual performance and the maximum theoretical 
performance of engines worked by heat, — as the object now in 
view is to compare different kinds of engines together, it is not 
necessary to take into accouut those causes of loss of power 
which either are or might be made nearly alike in all kinds of 
engines, such as the friction of the machinery ; those causes 
alone will be considered which affect the relation between the 
expenditure of beat and the action of the working elastic sub- 
stance upon the piston, — in other words, the indicated power 
of the engine ; and from these causes will be further excepted 
the waste of power in forcing the working substance through 
narrow valve-ports and passages, as this kind of waste arises 
only from an error in mechanism. As thus restricted, the 
causes of waste of heat and power may be divided into five 
classes — firatf Imperfect commanication of heat from the 
homing fuel to the working substance ; second. Imperfect 
abstraction of the heat, which constitutes the necessary loss 
explained in the preceding section ; third. The communication 
of heat to or from the working substance at improper periods 
of the stroke ; fourth. Any expenditure of heat in elevating 
the temperature of the working substance ; fifth. Imperfect 

b2 
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snaDgemeot of the Beriea of changes of Tolnme and pressaro 
andergoue by the working sahstance daring the stroke. The 
fourth and fifth causes of waste are often connected with each 
other. 

13. Application to the Steam-Engine. — In the steam- 
engine the first cause of waste of beat exists when the boiler 
presents an insafficient surface to the products of combustion, 
and may be considered to be almost eompletelj removed in 
tabular boilers of the best constmction when properly worked. 
It is well known that, with such boilers, the consumption of 
fuel per horse-power per boar is about one-fifth of what it has 
in some instances been ascertained to be where boilers of in- 
sufficient surface have been employed. The second cause of 
waste exists where the condensation is imperfect. The third 
cause of waste, where the cylinder, steam-passages, and boiler 
are exposed to the loss of heat by conduction and radiation. 

As the means of indefinitely diminishing the waste of heat 
in steam-engines from those three causes are already to a great 
extent practised, it is unnecessary here to refer to tbem 
farther, 

14. Action of the Steam in a perfect Steam-Engine. — To 
understand the mode of operation of tbe fourth and fifth 
causes of waste in the steam-engine, let us consider what the 
action of the steam in a theoretically perfect engine ought to 
be. We shall commence with the process B of the cycle con- 
stituting the stroke, described in article 6. An assigned por- 
tion of water being at the required temperature of evaporation, 
is converted into steam at that temperature, and at a pressure 
depending on that temperature, by the expenditure of a cer- 
tain amount of heat, called the latent heat of evaporation, 
which also depends on the temperature. The steam being ad- 
mitted to tbe cylinder, propels the piston before it; and when 
the assigned portion of water has been thus admitted id tbe 
form of steam, the communication with the bc»ler is ehnt. 
This completes the process B. 

The steam now, without receiving or discharging any beat, 
expands : during this expansion its temperature falls by the 
conversion of beat into mechanical power ; the pressure, of 
course, diminishes at tbe same time : this expansion eeases 
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when the pressure and temperature of the steam have fallen 
to the degree fixed for its condensation. This completes the 
process C. During the process D the piston returns, and a 
portion of the steam is liquefied by coatact with some cold 
condncting substance, which abstracts the heat generated b; 
its liquefaction, so as to maintain it at the fixed temperature 
and pressure. The process D ought to stop in time to leave a 
portion of uncondensed steam sufficient for the process A, now 
about to be described. The water and steam being now pre- 
vented from receiving or discharging heat bj conduction, the 
piston continues its return stroke, and forcibly compresses the 
remaining portion of steam into the liquid state. This con- 
Btitutes the process A ; and the portion of steam so condensed 
ought to be just sufficient, bjthe heat generated by its lique- 
faction, to elevate its own temperature, as well as that of the 
water previously liquefied, to the original temperature of eva- 
poration, BO that the entire portion of the water employed may 
be in every respect in the same condition as it was at the be- 
ginning of the cycle of processes B, C, D, A, which may be 
repeated ad infinitum. Such an engine would fulfil the con- 
ditions of maximum theoretical efficiency ; for the elevation of 
the temperature of the water would be effected without expen- 
diture of heat, and the only heat expended would be the latent 
heat of evaporation: those results being produced by the proper 
arrangement of the changes of volume and pressure undergone 
by the working substance during each stroke. 

15. Impracticability of such a perfect Steam-Enffine, — It 
is impossible to fulfil wholly in practice the conditions pre- 
scribed in the preceding article. To show the nature of the 
obstacles, let us begin with the process A. The forcible com- 
pression of a certain proportion of the steam into the liquid 
state would not only cause a very inconvenient degree of in- 
equality in the action upon the piston at difierent periods of 
the stroke, but it is difGcult to conceive any mechanism by 
which it could be efTect^d in practice. The steam must there* 
fore be wholly liquefied during the process B, and the tempe> 
rature of the feed-water must be raised from the point of con- 
densation to that of evaporation by expenditure of heat. A 
certain amount of heat is thus wasted ; at the same time the 
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power wfaicli would have been expended in eompresfiiDg the 
steam is partly saved ; but the saving of power bears a 
small proportion to the mechanical equivalent of the heat 
wasted. 

The amount of waste thus occasioned is comparatively un- 
important in practice, provided it be not increased by unskil- 
ful methods of heating the feed-water ; for, under ordinary 
circumstances, the heat required for that purpose seldom ex- 
ceeds one-seventh part of the latent heat of evaporation, and 
it may be considered to reduce the efficiency of the engine 
below the theoretical maximum by about one-eisteenth. 

Another and a more important point in which the conditions 
prescribed by theory cannot be exactly fulfilled, ia the extent 
of the expansion during the process C : if this expansion were 
carried in practice down to the pressm-e of condensation, the 
cylinder and every part of the engine would be bulky, heavy, 
and costly, and the action of the steam upon the piston, dur- 
ing the latter portion of the stroke, would be so feeble as to 
cause an unsteadiness of motion unsuitable for the driving of 
machinery. The expansion, therefore, cannot be fully carried 
out. The diminution of efficiency from this cause depends 
upon the extent to which the expansive working ia carried. 
Should the expansive working be wholly omitted, the efficiency 
may be reduced to one-third or one-fourth of its theoretical 
value, or even less, according to circum stances - 

16. Actual EJiciency of well-constructed Steam-Engines. 
— In single-acting engines for pumping water, in which the 
difficulties of employing a great extent of expansive working 
are the least, the actual efficiency has already, in some cases, 
attained a value nearly approximating to its maximum theo- 
retical value. In double-acting engines, however, so long a 
range of expansive working cannot be employed ; and their 
ordinary average consumption of coal, when skilfully made 
and worked, is four pounds per horse-power per hour, the coal 
being of the evaporating power already specified. This cor- 
responds to an efficiency represented by 0-0825, being about 
0'46 of the theoretical maximum. 

Considering that the causes of waste of heat and power in 
the steam-engine are, as has been already explained, incapable 
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of being wholly removed in practice, it maj be estimated that 
the greatest amonst of actual efScieccy to be expected in 
double-acting eteam-en^nes hj any probable improvemeat, 
is about three-fonrthe of the theoretical mazimnm, or 0-133, — 
correBponding to a coDBumptton of coal, calculated as before, 
of 2^ lb. per horse-power per hour. 

SuPFLEUENT TO SECTION H. — On the Sttajn-cuid-Ether Engine of 
M. du TratiMey. 

(16 A.) This engine exemplifies one means of diminishing 
that difficulty attending the fulfilment of the conditions of 
theoretical perfection in the Bteam-engine, which arises from 
the impracticability of expanding the steam until its pressure 
has fallen to that corresponding to a low temperature of con- 
densation. 

Instead of carrying the expansion of the steam to the great 
extent required by theory, it is carried to such an extent only 
as is conTenient in practice. The steam is then liquefied at 
the pressure attained at the end of its expansion, and the 
heat given out during its liquefaction is employed to evaporate 
ether, which works an auxiliary engine. By this process, 
after the expansion of the steam has been carried to a certain 
extent, vapour of ether is in fact subetUttted for the eteam 
and made to perform the remainder of its work in its stoad ; 
and as the vapour of ether, at a given temperature, exerts & 
higher pressure imd occupies a less volume than steam does, 
the cylinder of the auxiliary ether-engine occupies much less 
space, and gives a more steady action than would be required 
for the performance of the same work by continuing the ex- 
pansion of the steam. 

The maximum theoretical efficiency of the steam-and-ether 
engine is the same with that of any other thermo-dynamic en- 
gine working between the temperature of evaporation of the 
water, and that of liquefaction of the ether. 

Its advantage consists in obtaining a nearer approximation : 
to that theoretical efficiency within given limits as to the bulk 
and cost of the engine, than is practicable with an engine 
worked by steam alone. 
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SKcnoN m. — On thk Actual EmciKircr of Aa-ErrannB. 

17. As the object of this paper, in referring to the acta&l 
perfonnance of previous air-engines, is to illustrate the vaste 
1>7 whicli that performance falls short of the theoretical masi- 
mnm, I shall refer to those engines onlj which have actually 
been at vork, and the details of whose performance have been 
made public with tolerable preciBion, namely, the engine of 
the Messrs Stirling, and that of Captain Ericsson, which latter 
was used for marine propulsion about the year 1852, 

18. SHrUng'8 Air-Enffine- — la describing generally the 
air-engine which was invented by the Bev. Robert Stirling 
in the year 1816, and improved by him and Mr James Stir- 
ling at Biibsec|iient periods, it will be sufficient to speak as of 
a single-acting engine tmly ; a doable-acting engine having 
simply a similar apparatus for each side of the piston. 

Suppose a cylindrical cast-iron air-reeeiver, of sufficient 
strength to be safe with a working pressure of sixteen atmo- 
spheres, with a convex hemispherical bottom, and a concave 
hemispherical top, to be placed in a vertieal positjcm over a 
flue connected with a furnace, but screened fr<mi the radiant 
heat ; the hemispherical bottom of this receiver constitutes the 
surface for the reception of heat ; 1 believe it was 3 inches 
thick in the engine last erected. "Within this vertical receiver 
there is a hollow metal plunger, filled with some non-conduct- 
ing substance, and capable of being moved up and down by 
means of a rod. This plunger is of precisely the same form 
with the receiver, but considerably less in height, and some- 
what less in diameter. The effect of raising this plunger is to 
displace the air from the upper part of the receiver, and to 
send it down to the bottom, where it is exposed to heat ; the 
ur passing through the space between the plunger and the 
sides of the receiver: the effect of lowering the plunger is to 
cause the air to return to the top of the receiver. In the in- 
terior of the uppermost part of the receiver is a coil of 
small tubes, in which cold water is made to circulate, and 
amongst which the air must pass whenever it is displaced. 
Lower down, and occupying the annular space between the 
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plunger and the receiver, are a nmnber of parallel vertical 
plates of metal or glasB, with narrow interstices between them, 
through which the air mast pasa on its way up or down. This 
system of plates is called the Economizer or Regenerator ; 
its object being one which has already been explained in ar- 
ticle 8, namely to store up the heat given out by the air dur- 
ing the process C, when its temperature is being lowered, and 
to give back the same heat to the air during the process A, so 
as to raise its temperature. Lower still, the receiver has an 
internal false bottom, pierced with many small holes, through 
which also the air must pass, and whose effect is to bring 
every part of the air into close contact with the heated iron 
bottom of the receiver. Suppose, further, that this receiver 
communicates at its top, through a sufficiently wide passage or 
nozzle, with the lower end of a working cylinder containing 
the piston ; the receiver and cylinder are, in the first place, 
filled with compressed air, of any required density, by means 
of a small forcing'pnmp. As the same mass of air is used 
over and over again, this pump has to be subsequently worked 
to no further extent than is necessary to supply the loss of air 
by leakage, which has always been found to be extremely 
amall. A pump is also required to keep up a stream of cold 
water through the coil of tubes before mentioned. 

19. Mode of operation of Stirling's Air-Engine. — Suppose 
the piston to be at the bottom of the cylinder, and the plunger 
at the bottom of the receiver, the masa-of air in the receiver is 
now at the top amongst and near the cold-water tubes, and its 
temperature is low. Let the plunger now be partially raised, 
part of the air is forced down through the economizer into the 
space between the outer and inner bottoms of the receiver, and 
through the holes of the inner bottom, into the space below 
the plunger. In passing over the heated bottom of the receiver, 
it has, in the first place, its tempcratnre raised by the reception 
of heat from the furnace. At this point the cycle of processes 
formerly described may be held to begin. 

Process B. — The air below the plunger receives an addi- 
tional supply of heat from the furnace, which disappears in 
expanding it. The air below the plunger, in the act of ex- 
panding, lifts up the plunger and the mass of air above it, 
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which latter mass of air, passing through the nozzle, lifts tae 
piston. 

Proeett C. — The plunger deecends and forces the air belov 
it through the holes of the inner bottom, and through the 
metal or glass plates of the economizer, which absorb, more or 
less completely, the sensible heat of the air. This air, hj 
passing amongst the cold-water tubes, enters the space above 
the plunger. Should it leaye the economizer at a temperature 
higher than that of the cold-water tubes, the latter abstract 
an additional portion of its sensible beat. 

Proceaa D. — The piston descends, compressing the whole 
mass of air ; the heat so generated is abstracted by the cold- 
water tubes. 

Proeess A. — The plunger partially rises, as before ; a por- 
tion of air descends through the economizer, and recovers the 
heat remaining sliored up there. Should its temperature, on 
leaving the economizer, not hare attained its original elevation, 
the additional sensible heat required is supplied from the fur- 
nace through the bottom of the receiver. 

The cycle of processes is now finished, and may be repeated 
ad in/initum. 

Thus it appears that the air confined in the receiver and cy- 
linder of Stirling's air-engine consists of two portions : one por- 
tion, which always remains above the plunger, and which serves 
merely as a perfectly elastic cushion, to transmit pressure and 
motion between the piston and the other portion of the air, and 
not as a means of developing power ; and another portion of air, 
which, being driven by the plunger to the bottom and top of 
the receiver alternately, is successively heated, expanded, 
cooled, and compressed ; and, as the expansion takes place at a 
high temperature, and the compression at a low one, more power 
is produced by the former than is consumed by the latter, and 
thus there remains a surplus of available power for the en- 
gine.* The existence of the cushion of air before -mentioned, 

* In calculating the space to be traversed b; the piston of an alr-eDgioe, in 
whicb partof the air iicU as a cuahiaD. allowance muEt be made far the space 
through which this cuthioia-air expands and contracts, with tlie variation of 
prMBure, as well as for the Bpace required for the change! of volume of Uh 
jeorldHg-air. Iht total epace traversed is thus iDcreaaed in a certain propor- 
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leads to an important practical adrantage ; for it is this air 
alone which comes into contact with the cylinder, the piston, 
the packings of the piston and those of the pinnger-rod, which 
are consequently never exposed to & high temperatare. 

It was, perhaps, mainly in consequence of this, that Stir- 
ling's engine, with its final improvements, required lees oil and 
fewer repairs, worked with less friction, and was less liable to 
get ont of order, when properly managed, than any ateam- 
engine. 

Stirling's air-engine employed to drive the machinery of the 
Dnndee Foundry, was double-acting, having two receivers, one 
connected with the top and the other with the bottom of the 
cylinder. The plungers of those receivers were suspended by 
their rods from the opposite ends of a small beam. A reci- 
procating motion was given to that beam by means of a piece 
of mechanism which possessed a power of regulating the 
length of stroke of the plungers ; and in its effect, though not 
in its construction, waa analogous to the link motion. 

The testimony of Mr James Stirling to the advantages of 
this engine was corroborated by that of the late Mr Smith of 
Deanston and by that of Mr James Leslie. 

20. Eficieney of Stirling's Air-Engine. — According to Mr 
Stirling, the air in his engine received heat at the temperatare 
of 650° Fahr., and discharged the lost heat at that of 150° 
Fahr. The fourth example of the table in Article 10 shows 
that the efficiency of a theoretically perfect engine, with those 
limits of temperature, would be 0*45, and its consumption of 
coal 0'73 of a lb. per horse-power per hour. 

It appears that the actual consumption of coal per horse- 
power per hour was about 2-2 lb., being three times the con- 
snmptioD of a theoretically perfect engine, and corresponding 
to an actual efBciency of ' 0-15, or one-third of the maximum 
theoretical efficiency. 

Stirling's air-engine, therefore, was more economical than 
any existing double-acting steam-engine, — probably indeed 
more economical than any possible double-acting steam-engine. 

rs dimtaished in the (ame prOportioa; sa 



) by Google 



28 W. J. M. Bankine on the Meant of 

As compared, however, with a theoretio&ll; perfect engine, 
working between the same temperatures, it appears that two- 
thirds of its expenditure of heat was wasted. 

21, Caueea of waste m Stirling'^ Air-Engine. — ^We shall 
now investigate the caoses of waste in Stirling's air-engine 
according to the classification explained in article 12. 

(1.) Imperfect eommunication of heat from tAe burning 
fuel to ths working auhatanee. — As the heating surface in 
Stirling's aii-engine consisted simply of the hemispherical 
bottoms of the receivers, it was of the worst form possible for 
exposing a large surface within a given space. A steam-boiler 
of that form would occasion an enormous waste of fuel ; it is 
probable, therefore, that this first cause of waste operated 
powerfully in Stirling's engine. 

(2.) Imperfect aiatraetion of the lost heat. — It is probable 
that Stirling's engine was comparatively free from this caiUe 
of waste, for the cold-water tubes exposed a large sui-face, and 
were abundantly supplied with water. 

(3.) The communication of heat to or from (A« worJcing 
substance at improper periods of the stroke- — This cause 
must have operated powerfully to occasion waste of heat in 
Stirling's engine, for the following reason: — It is obvious, 
from the construction of the engine, that the air, whether 
b«ing expanded or compressed, must have been continually 
circulating over the heated bottom of the receiver, and re- 
ceiving heat through it from the furnace, at all periods of the 
stroke. Now it is only while the air is being expanded that 
the heat received by it is efieotive in producing power ; while 
the air is being compressed, the heat received by it is de- 
trimental. The heat received, therefore, by the air in Stir- 
ling's engine during at least one-half of each stroke — ^that is 
to say, probably one-half of the heat received — must have been 
absolutely wasted : it would be simply carried to the cold 
water tubes, and there abstracted, without producing any 
work. It is probable that, in an air-engine free from such 
cause of waste of heat, a much smaller extent of cooling sur- 
face would be found sufGcient to abstract the lost heat. 

(4.) Expenditure of heat in elevating the temperature of the 
working substance. — In the air-engine, the sensible heat of 
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temperature is cot, as it b in th« steam-engiDe, of secon- 
dary importance. If the temperature of the air in an air- 
engine wete elevated altogether bj meana of heat sopplied 
from the furnace, the waste from this caase wonld be from 
three to fonr times greater than the latent heat of expansion 
which performs the work, and the economy of the engine 
would be entirely destroyed. Some persons, founding their 
calculations npoa this supposition, have pronounced the air- 
engine to be necessarily wasteful and inefficient. 

The Bcnsible heat in question might be entirely produced 
by an additional compression of the air performed during the 
process A, the power employed to effect such compression 
being developed by an additional expansion performed during 
the process C, in which the temperature of the air falls. To 
afford room, however, for the additional expansion, the bulk 
of the engine would have to be increased about five-fold, which 
would render it inconvenient in practice, especially for propel- 
ling ships. 

The process actually pursued in Stirling's engine, of storing 
up the sensible heat by means of the economizer or regene- 
rator, and using it over and over again, has already been 
generally described. In the ori^nal engine of the Rev. Robert 
Stirling, the regenerator consisted simply of the sides of the 
receiver and plunger, the latter being covered with a network 
of wires, in order to increase the surface ; in the engine, as 
improved by Mr James Stirling, it is composed of thin parallel 
plates of metal or glass. In Captain Ericsson's engine it con- 
sists of several sheets of wire gauze. 

The efficacy of a regenerator to prevent expenditure of heat 
in raising the temperature of the air increases with its mass 
and surface ; but no amount of mass and surface, how large 
soever, is sufficient to make it act with theoretical perfection. 
There is reason to believe, however, that both in Stirling's and 
in Ericsson's engines the masses and surfaces of the regenera- 
tors were sufficient to reduce the waste of heat, in raising the 
temperature of the air, to a very small quantity. 

Some persons, overlooking the latent heat of expansion — 
the real source of power — appear at one time te have imagined 
that a theoretically perfect regenerator would prevent all ez- 
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pecditure of heat whatsoever, except losaeB by conductioiL 
and radiation. This amonnted to repreBenting Stirling's air- 
engine aB a machine for creating power out of nothing, popn- 
larly called a "perpetual motion." It is verj probable that 
the promulgation of that erroneoiis theory may hare led scien- 
tific and practical men to regard the real performances of this 
engine as delusive, and may have been the cause which, not- 
withstanding its economy as compared with steam-engines, 
prevented the eztension of its use beyond the Dundee 
Foundry. 

(5.) Imperfect arrangement ofihe series of changes of vo- 
lume and pressure.- — ^It is not likely that in Stirling's engine 
any material amount of waste arose from this cause, for the 
series of changes in question would be regulated by the rela- 
tive motions of the piston and plungers ; aad those motions 
being susceptible of adjustment, as in the case of the piston 
and slide-valve of a steam-engine, would be fixed, by trial, so 
as to act in the manner found to be most advantageous. 

From all that has been stated, it appears, — that the principal 
causes of waste of heat in Stirling's engine were — first, defi- 
ciency of heating surface, and, secondly, communication of heat 
to the air during that part of the stroke when it was not being 
expanded ; — that the latter cause was sufficient of itself to 
double, or nearly to double, the theoretical consumption of 
fuel ; that the actual consumption of fuel was triple the theo- 
retical consumption ; but that, notwithstanding such defects, 
the engine was economical as compared with steam-engines. 

22. Ericsson's Engine of 1852. — In this engine the com- 
pression and expansion of the air were performed in two dif- 
ferent cylinders, and at each stroke the lur which had been 
used was expelled into the atmosphere, a fresh supply of air 
being at the same time taken in to perform the next stroke. 
This process of expelling the used air, and taking in fresh air 
corresponded to the process C of Uie cycle ; for the air ex- 
pelled being, while in the cylinder, at a high temperature, 
was driven through a regenerator of wire gause, and there 
left its sensible heat. This mode of working involved a great 
practical disadvantage, especially for marine purposes ; for the 
cylinders had to be made large enough to contain the reqw- 
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site supply of air at the ordinary atmoBphenc pressnre, and 
the engine vas coneeqaently of enormous bulk and weight as 
compared with its power. 

To proceed to the process D : It consbted in compressing 
the air witli wMch the eompresBing cylinder had been filled to 
about tvo-thirds of its original volume, and forcing it into a 
receiver or magazine for compressed air. There was no pro- 
vision in the compressing cylinder for abstrafiting the heat 
produced by the compression, and a certain waste of power 
mast have arisen from this cause, which will be again referred 
to in its order. 

The process A consisted in opening the indnetJon-Talve of the 
expanding cylinder, and filling that cylinder abont two-thirds 
full of the compressed air. In the act of entering the ex- 
panding cylinder, the air passed through the regenerator 
which was fixed in the nozzle, and, receiving the heat stored 
up there, bad its temperature elevated. On the admission of 
the proper quantity of air, the induction-valve was closed. 

The process B consisted in the expansion of the air in the 
expanding cylinder, the latent heat being supplied from a 
furnace placed directly beneath the bottom of that cylinder. 

The process C was then recommenced by opening the educ- 
tion-valve, to allow the hot air to esc^>e through the regene< 
rator, and so on, as before- 

23. Efficienej/ of Ericaaon'a Engine of 1852. — In calcu- 
lating the efficiency of this engine, I have been guided chiefly 
by data contained in the report of Professor Norton (regarding 
him as a neutral inq^airer). As nearly as I can judge, the ef- 
ficiency of a theoretically perfect engine, working between the 
same temperatures, would be 0-404, corresponding to a con- 
sumption of 0'82 lb. of coal per horse-power per honr. Ac- 
cording to Professor Norton, the aetnal oonsuBiption was 1'87 
lb. of anthracite, being equivalent to 2-8 of bituminous coal, if 
Z lb. of bituminous coal of the quality specified in this paper 
be taken as equivalent to 2 lb. of anthracite. This is about 
3'4 times the consumption of a theoreUcally perfect engine, 
and corresponds to ui actual efficiency of 0-118, being less 
than the maximum theoretical efficiency in the ratio of 0-295 
to 1. The waste of heat and power, therefore, in Ericsson's 
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engine must have been very great, though it was economical 
of fuel ae compared with Bteam-engines. 

24. Causes of waste of heat in Eriesson'a Engine o/1852. 
— (1.) Imperfect communication of heat from the furnace to 
the air. — This cause of waste of heat mnst have operated to a 
great extent in the engine in qaestion ; for the heating sorface 
was simply the bottom of the expanding cylinder ; at the same 
time an extensive hestiog surface was rendered doably neces- 
sary by the low presanre of the air ; for, as was long since 
shown by Dulong and Petit, the power of gases to receiye 
and communicate heat increases with their pressure. 

(2.) Imperfect abatraction of the lost heat. — It has already 
been stated that there was no provision for abstracting the 
heat produced in the compressing cylinder ; the direct effect 
of this would be to cause an additional and unnecessary ex- 
penditure of power in compressing the air. 

(3.) Communication of heat to the air at improper periods 
of the stroke. — This cause of waste must have operated to a 
considerable extent ; for the air, after having performed its 
work, and while in the act of being discharged into the at- 
mosphere, continued to circulate over the heated bottom of the 
cylinder, and must have carried away a considerable amount 
of heat. This heat would not be stored in the regenerator, 
which must have received no more heat from the escaping 
air than had been previously abstracted from it by the air 
when entering, or otherwise the temperature of the regenerator 
would have gone on continually rising. 

(4.) Expenditure of heat in raining the temperature of the 
air. — There is reason to believe that in Ericsson's engine, as 
in Stirling's, the regenerator was adequate to prevent any 
considerable waste from this cause. 

(5.) Improper arrangement of the changes of volume and 
pressure. — There is no reason to believe that any material 
waste arose from this cause. 

It may be observed that Ericsson's en^ne, as well as Stir- 
ling's, was absurdly represented by some parties as a "per- 
petual motion.'" 

{To be continued.) 
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On the Intrusion of the Germanic Races into Europe* By 
Daniel Wilson, LL.D., ProfeBaor of History and English 
Literature, University College, Toronto. Communicated 
by the Author. 

Dr Arnold, in that beautiful but imperfect narrative of Ko- 
man History which hia lamented death arrested in its progress 
towards completion, after devoting a chapter to the descrip- 
tion of the general condition of Europe at the commencement 
of the fourth century before the Christian era, thus concludes : 
— " Such was the state of the civilized world, when the Kelts, 
or Gauls, broke through the thin screen which had hitherto 
concealed them from sight, and began, for the first time, to 
take their part in the great drama of the nations. For nearly 
two hundred years they continued to fill Europe and Asia 
with the terror of their name ; but it was a passing tempest ; 
and, if useful at all, it was useful only to destroy- The Gauls 
could communicate no essential points of human character in 
which other races might be deficient ; they could neither im- 
prove the intellectual state of mankind, nor its social and 
political relations. When, therefore, they had done their ap- 
poin£ed work of havoc, they were doomed to be themselves 
extirpated, or to be lost amidst nations of greater creative and 
constructive power ; nor is there any race which has left fewer 
traces of itself in the character and institutions of modem 
civilization." 

We must not, however, too hastily assume the extirpation 
of any race, or the altogether transitory and evanescent in- 
fluence of its physical or intellectual peculiarities, merely be- 
cause it ceases to play an independent part as a distinct nation. 
To those who recognise in all its fulness the influence of 
primary ethnological differences on national character and 
institutions, it cannot be doubted that the intermixture of 
races'has largely affected the character of nations. The an- 
cient Felasgic and Etruscan races have disappeared, yet pro- 
bably not by extirpation, but by absorption; and perhaps 
contributing, in no slight degree, by their diverse ratios of 
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intermixture vith Hellenic and Kelto-Italian Mood, to proiucB 
i3ie permanent diSerenoes between tbe two grmt nations of 
classic antiqnitjr. 

That the Keltic ethnological element IraEr exercised no l>ene- 
Scial infloence either on tlie intelleictual or physical eoiodition 
of medieval and modern Eorope, is no less problematic. The 
blood of the Gaul Btill giyes no partial bne to the complexion 
of Gallic France, nor can we assume that no pcwtioD of our 
peculiar Anglo-Saxon national character — bo drfffereat, in B<nD9 
respects, from that of our continental Saxon congeners — is dv- 
rived from the early intermistnre of the SaxxHi and Scandi- 
navian with the native CeltJe blood. The invasion of ther 
Anglo-Saxons, as of the Danes and Northmen, was <me of 
warriors, not <^ colonists with their wives and families, and 
their first settlement must have involved some extent of al- 
liance and mingling of races, snch as we see taking place in 
our own day with aborigines whose physical and moral cha- 
raeteristics present a far more antagonistic diversity of aspect. 
But viewing the ancient Gauls as they first appear on the stage 
of history, unaffected as yet "bj thoBC Germanic or Anglo- 
Saxon elements which temper 

" The blind bjiterki of the Celt,'^ 

the justice of one portion, at least, of Dr Arnold's remarks 
may be perceived, if we look to the transitory nature of the 
Keltic philological influence on our own English tongoe, and 
consider that while, for upwards of seven centuries after the 
date here referred to, no other intrusion of foreign races had 
taken place in the British islands than the very partial mili- 
tary occupation by the Soman legions, yet the English lan- 
guage retains no grammatical w constructive elements of the 
ancient native Keltic or British tongues, and has so few ety- 
mological elements incorporated into its composite vocabulary, 
excepting such as are indirectly derived through the Latin, 
that the whole of such might be expunged without sensibly 
marring the richness and copiousness of the language. His- 
torically speaking, the English language of the British islands 
stands in precisely the same relation to its ancient geogra- 
phical area as the English of Canada and the United State» 

D.D.t.zea by Google 



the Germitnie Raeet into Europe. 36 

does to tbis portion of its widely-diffnaed modern am ; in nei- 
ther ta it the origin^ laiigti&g« of &ny part of the ooantries to 
vhich it BOW pertains, hut io both caMs it has spread itself 
within well ascertained, though diverse periods, at the expense 
of earlier and more aboriginal languages, which it has dis- 
placed and superseded. 

Looking, however, upon the older ethnological stock of Bri- 
tish and European population, to which the Keltlo elemenbi 
of European languages and customs are traceable, it is import- 
ant to consider whether the well-ascertained date of its first 
appearance on the stage of history above referred to, in any de- 
gree coincides with that of its earliest intrusion into Europe, 
or with the appearance of that other hardy barbarian stock, 
which, issuiBg at a later period from its fastnesses in the old 
unexplored north, swept before it, in its young strength, the 
decrepit vestiges of Berne's Imperial decline ! In other words, 
I would inquire if the Keltic and Germanic races are coeval 
in their origin, Or in their occupation of the European areas 
which they ar« found in possession of at the dawn of history t 

" We can trace," says Dr Arnold, " with great distinctness 
the period at which the Kelts became familiarly known to the 
Oreeks. Ifcrodotus only knew of them from the Phaenician 
navigators ; Thucydides does not name them at all ; Xeno- 
pbon only notices them as forming part of the auxiliary force 
sent by Dtonysius to the aid of Lacedemon ; Isocratee makes 
no mention of them : but immediately afterwards, their incur- 
sions into Central and Southern Italy on the one hand, and 
into the conntrito beyond the Danube and Macedonia on th« 
other, had made them objects of general interest and cariosity, 
and Aristotle notices several points in their habits and cha- 
racter in diferent parte of his philosophical works." Like 
the first glimpses of the Kassiterides, or Tin Countries of 
Southern Britain, we discern, only vaguely and by chance 
incidental notices, the western Kelts, described by Herodotus 
as a people who " dwell without the Pillars of Hercules, and 
bordering on the Kynesians, who live the farthest to the west 
of all the nations of Europe." * Few passages of ancient his- 

* ThbdeBcri|itioo Dr Latbain would rarer to the K-elta SB Iberians, and not 
to tfae £klu in tbe general nnse in wbich Uie deeignetioii li M:cei)(ed, and aa It 
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tory convey to us a more vivid impression of the complete 
isolation of the diverse tribes then scattered over the European 
continent The Pyrenees and the great Alpine chain, spread- 
ing eastward to the head waters of the Danabe, formed, in 
the age of the Father of history, a barrier of exclusion for all 
the Transalpine races, scarcely less effectual than that which, 
for upwards of eighteen centuries thereaiitef, concealed this 
great antiquity, America, from the eyes of Europe. Kelts, 
Kymric or Gaelic, had doubtless crossed the Alps long prior 
to the first notice of them by Herodotus, and had established 
themselves in the fertile valley of the Po, as well as extended 
their influence far southward into the Italian peninsula. 
Whether, at that period, they had ever beea present on any 
portion of the Hellenic area of Greece, may well be ques- 
tioned, notwithstanding the nndoubted Keltic elements recog- 
nised in the Greek language. They had, however, already 
passed to the south of the Pyrenees, and intermingling with 
the older Iberians of Spain, constituted the ancient Keltibe- 
rian population of Arragon and Valencia : unless, indeed, we 
are prepared to recognise in the Keltse and Galatse of Aristotle 
and Itiodoms something more than varied forms of the same 
name ; though even then, the distinction will not necessarily 
imply a greater one than the philologist recognises between 
the Keltic elements of the ancient Greek and Latin, or the 
ethnologist perceives to separate the modem Gael and Kymri 
of Great Britain. 

To the (rreeks of the age of Herodotus the Kelts were only 
known, by the chance report of some Fhcenician seamen, as 
one among the rude tribes of the barbarian West, where the 
coasts of Europe intruded furthest into the mysterious Atlan- 
tic main, which was to them the aqueous boundary of the 
world. The Greeks of that age little suspected that these 
same western Kelts reached front the shores of the Atlantic 

iras understood by the Ramans In tbe time of Casiar. Bat it is not at bU im- 
probable that the population of Galliola and the Biacajan province! of Spain 
might have been purel; Gallic B.C. 400, and yet that the displaced IMri of tbe 
sooth might have even crossed the Oaronne In Ctesar's time. Immense da- 
placement had taken place dnring the interral in tbe Spanish penlnsnla. But 
the name Oaronns, like the Scottish Sorrjr, is essentially Celtic and descriptive: 
1A< Toas/k ritiir. 
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Ocean as f ar fts the Alps, aod overflowing and Bireeping ronnd 
them, already occupied the valley of the Po, and extended 
nearly to the head of the Adriatic. " The narrow band of 
coast occnpied by the Ligurian and Venetian tribes," says Dr 
Arnold, when referring to the approaching Gaulish invasion 
of Rome, " was as yet sufficient to conceal the movements of 
the Kelts from the notice of the civilized world. Thus, im- 
mediately before that famous eruption which destroyed Her- 
cnlaneum and Pompeii, the level ridge which was then Vesu- 
vius excited no suspicion ; and none conld imagine that there 
were lurking close below that peaceful surface the materials 
of a fiery deluge, which were so soon to burst forth, and to 
continue for centuries to work havoc and desolation." 

But though that celebrated eruption which took place in the 
£rst century of the Christian era is the earliest on record, it ia 
well known to the geologist that the pent-up fires of Vesuvius 
and Solfatara had long before overflowed the Hilegnean Gelds ; 
and, in like manner, the philologist recognises, on no less in- 
disputable evidence, the traces of earlier Keltic intrasions than 
that which, in the fourth century of Rome, swept like a wast- 
ing torrent over Central Italy. The attention of the members 
of the Canadian Institute has recently been directed to the 
well known Keltic element now universally recognised as 
forming so important a constituent part of the Latin tongue. 
This Professor Newman assumes to be an essentially intrusive 
element J but in doing so he recognises it as derived from 
Italian races, which, if not aboriginal, are known to us as the 
primitive inhabitants of well-defined areas of the Italian pen- 
insula at the very dawn of history. Among these Keltic 
Italians, the Umbrians and the Sabines are specially remark^ 
able, and the essential Celtic* character of the Sabine clan- 
ship, out of which the later Roman clients, and the whole 
system of Roman patron and client, patres and plebs, were 

* For the parpoas of discrimlnsting between tbe undoubted modgrQ Keltiam 
of the Chel, Kymri, Se., of the British Islea and Bretagne, and the uaumad bat 
diipntable Eeltitm, in thia lenae, of aome aocient ethnological elemeota — a. g^ 
the Celtiberiani of Spain — the term Stltit is emplojed here in reference to all 
uuieot aDd purely coDtinental element^ that of Otitic to all mcMlem and BHtiah 
slemcDla. 
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upon the historic ftreaa in their deolino, like some long- 
Toyaging ahip seen for the first time as it dashes amid the 
breakers of a strange and roclc-boond coast, the Qermanic 
races dawn upon ns in their young barbarian strength, with 
nM their national being still avaitJDg its development, and 
with the geographioal arena of their historical existence occu- 
pied by the precursors whom they came to displace. AssamiDg, 
as a general mie, ttie uniform north-weetem progression of 
European population from the Asiatic oradle-land of the 
human race, to which science, no less than rerelatdon, points, 
we are thence led to assign a certain relative age to races from 
their geographical position. In the extreme north are still 
found the Ugrian Fins and Laps, pertaining to a stock whose 
congeners abound in Asia and find their modem European 
representntives in the intrusire Majiars of Hungary, but who, 
as an ancient European stock, appear as the probable repre- 
sentatives of those AUophylise, whose existence in the north 
of Europe, and in Britain, in periods prior to all written his- 
tory, is now generally accepted as an established tmth. In 
like manner, the monntainons Basque region of the Fyreneee 
shelters the last remnant of the ancient Iberian stock, an un- 
elassed, if not aboriginal Allopbylian race ; while, among the 
mountains of Albania — like waifs caught in the eddy of the 
great western stream of population — are still found the Skipe- 
tar, another unclassed race, who, for aught that can be said to 
the contrary, may as truly represent to us the aboriginal 
Felasgi of Greece, as the Basques undoubtedly do the Iberi of 
Spain. Leaving those, and coming down in point of time to 
the Indo-European historic races, we find the Gaelic Kelts in 
the extreme north-west, as in North Britain and Ireland, and 
in Gaul, with the Kymric and other Kelts, as the Welsh of 
England, and the Cimbri and even the Tentones* of the 

* Tba •cisnce of Ethnol<^ ia still so much in its infancy, thtt it will leut 
■orprlH thi moat mloni of its atndenU to find iti longut ucepted termi 
called in question, Dr Lttbatu haa advanced reaaons Id Mi " Ethnology of 
Europe," for beliaring that, "inrteadof the aacient Kelta of Iberia hanng 
been Kelts in the modem leiue of the word, the Kelti of Gallle were IberianJ," 
i. t., ware a different race from the Qauli north of the Oarrone. Neit to the 
tvm Ctllit, 00 word li better establijlisd among EngUih, though not among 
eontinental •thnologiiti, than Tmnmie, •■ •qnlvaleDt to QermuUc, and Ihenby 
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~ northern shores of ihe European mainland, all occupying the 
geographical positions to which the foremost intmders into 
the European area most hare been driren by the accession of 
saccessive migrations from the east. In Greece and Italy 
irere the Hellenic and Kelto-Italian snccessors of the PetaBgi,n 
Trith, in the Italian peninsula, the intrusive Semitic race of 
the Kasena or Etruscans. In Spain were the Ib^ri and Celti- 
b€ri, with also a small intrusive race ; Phoenician or Punic ; 
and those with the Fhocian and Punic colonies of Masallia 

CDOtradiitJaguiihed from Keltic. The term, howevai, u at beat ubitniry, st 
wont klM^etber fstra ; for it ii by Qo meuu improbable that the Taatonei wera 
Keltic, u it is certain that the evidence of Appian tends to show that both Cbej 
and the KJmbri were of Gallic origin. (Vide Latham'i " Qtmanut of Tael- 
tat," pp. ex., dz., cliir.) The namea Tttitona and Ttvloni liave been mii- 
taiieDly aiaumed at derived ttom the German lUuUek, Mu(-Kk=(eu(-»M'. Bat 
the word tiguifying people, from which ijculi«& is derived, i> either written, 
ihiad, Anglo-Saian th«od, or diat; never tAi'ut, or theut, itiii iesa Hut. Teul, 
on the contrary, appears to be a Gallic Ejllable. Wb Sad, among the Qauli, 
Teutomstus (Cffis. b. 7), Teutates (Lucan), Teutomaliu (Liv. Epist.). One of 
the Teuton chieft wae called Tentobochiu or Teulohodiu (Flora* and Entro- 
pius), while Pliny (v. 32) speaks of a Qalatic people : Teutobodiaci. Another 
of the captive Teuton chiefs is named by Plutarch, Boiorii ; while Livy (34, 
46,) namea a Bolorix of a "Regulas" among Che Galli Insubres in Upper 
Italy. There was a weapon peculiar to the Teutons, called eattja (vide Virgil, 
b, 7, Teutonico ritu soilti vibrare catelaa), which laidor calls Genui OaUici leUti 
the termlnatioD eja being strictly Gallic. Amongtiie Belgi ware the Aduatiei, 
whoae tiame ie purely Keltic, and even recals that of the Ataootti in Britain; 
but these Aduatiei were, according to Cxsar, descendants of the Cimbri and 
Teutonl. Old Festus (de aignif verbornm) says that the Ambrones who fol- 
lowed the Teutoni, were gem QaUiea. The Kymbri themselves were anciently 
known as g<iUi. The oldest aathor mentioning them is Bailust (Bell. Jagurth., 
«. Ill, adversornm Galios ab ducibua noatris Q. Ciepioni et M. Manlio male 
pognatom eat); alio the Kimbric slave seat to kill Harius at Mlatuone is called 
natiane Ballot by Livy (Epist. 77). The latter notices tend to show that the 
aaaerlioa of Strabo, or rather Posidonius (Strabo 7), ailerwards repeated by 
Plutarch (Marius, c. 11), that the Cimbri and Cimmerii are the same, is not one 
to be hastily reacted, though ao able and cautious an authority as Dr Latbatn 
haa expressed himself as " utterly disbelieving the Cimmerii of the Cimmerian 
Boaphoroa to have been Keltic." (Man and hit Migraliont, p. 169.) The 
•bove argument is chiefly designed, however, to justify the substitution of the 
twm Gtmanie for that of TVstom'e, employed by me elsewhere, and generally 
need in England to designate the Scandiaavo-German race. Even If the Tea- 
tone ciui b« sliowii to be Germanic, they were always a comparatively imall 
and nnlmportaDt tribe, nor is the suitableness of the denomination Qermatiie 
diipnted by any one ; the suppoaed risk of confusion with it, in its modem 
pcdltical aenseibM alone Interfered with its adoption. 



) by Google 



42 Dr Baoie] Wilson on the Intruaion of 

and the larger Mediterraaeau islands, constitute the pofnilft- 
tioD of Southern Europe, when the curtain first rises and 
reveals to as the great arena of the vorld's later eivilisation. 
To the north of this, oor imperfect knowledge suffices to dis- 
elose the central area of the continent, lying between the Aljra 
and the German Ocean, occupied, from the Atlantic to the 
he&d of the Adriatic, by the different branches of the Keltic 
stock, and thence eastward to the Euxine Sea, and along the 
valley of the Danube, by the Scytho-Sarmatian stock, includ- 
ing the whole lithuanian and the first of the Slavonian 
populations, by whom so large a portion of their ancient area 
is still retained. Of these latter the Lettes are the moat 
ancient : the Lithuanic being the likest of all the Indo-Eu- 
ropean tongues to the Sanskrit, the ancient sacred language 
of India. 

As a broad ethnological sketch of the superficies of Europe 
at the dawn of autheiitic history, this is no baseless theory, 
but an outline of facta as well established as the nature of the 
imperfect evidence admits. But it will be seen that only a 
very Blight extension of the old Ugrian area, such as is pre- 
supposed by the assumption of the Fins and laps of Northern 
Europe constituting the remnant of a more widely diffused 
Allophylian stock, is requisite to occupy the whole of Europe, 
without the presence of a single branch of the Germanic stock 
in any of their later geographical areas. While, however, 
those various older races were gradually moving westward, 
ever pressed from behind by fresh swarms from the Asiatio 
hive, till the Gael overflowed from Gaul into Britain, north- 
WBjd into the Kimbric Chersonesua, and southward into Italy, 
the younger Germanic stock entering Europe by the only 
unguarded portal, between the southern spur of the Ural Moun- 
tains and the Caspian Sea, circa 500 v. 400 b.c. (t), fonnd 
their way along the banks of the tributaries of the Vistula 
to the Baltic. 

Besides the approach to Southern Europe by the Mediterra- 
nean, by means of which the isolated Semitic populations of 
Etniria, Gadir, and Tarteasus, and the Fbocian and other 
colonial offshoots of south-eastern civilization, reached its 
north-western shores, there are only two passages, or at most 
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three, open to the migrator; vuiderera from Asia to Europe. 
The most sonthero of these, which required the navigation of 
the HelleepoDt or the Thracian Bosphonu, may be supposed 
to have been the course pursued by the ancient Pelasgi, or 
some still older Boothem Allophyliie, in times lying beyond 
all history. This road, however, we know waa early closed 
by the occupation of the whole of Asia Minor by Phrygians, 
Lydiana, Lycians, Fhcenicians, and other eivilized and war- 
like people, whose presence entirely precluded the a[^ro&oh of 
any migratory horde to the shores of the Propontis. Beyond 
this, therefore, later migratory tribes, including, perhaps, (he 
earliest pioneers of Keltic ooloniE&tion, would find open for 
them the narrow passage formed by the lower valleys between 
the Caucasus and. the Caspian Sea, and then reaching the 
northern shores of the Kimmerian Bosphorus, they would 
enter by the passage between the Carpathian Mountains and 
the Eozine into the fertile valley of the Danube. This road, 
also, in itself narrow and straightened, was closed against 
such nomade intruders long prior to the dawn of history, by 
the ocenpation of the who^e country around the lower Danube 
by Scythio tribes belonging to the Thracian division. These 
warlike tribes were in undisputed possession of this important 
European area when we obtain our first glimpse of them in 
the pages of Homer, and no doubt can be entertained of their 
ability to withstand the encroachments of all later intruders. 
Thos, then, at the assumed period of the immigration of the 
Oermanic nomades, after the entire occupation of Sou^eni 
and Central Europe by older races, there remained only one 
road open for tribes immigrating westward from Asia into 
Europe, through the Ural passage to the north of the Caspian 
Sea ; and thence — the southern road through the valley of the 
Danube being now closed — they must have crossed the vast 
prairies of Russia, along the northers edge of the impenetrable 
forests of Volhynia and Poland, and the watershed of the 
Dnieper and the Vistula — the route pursued by the Huns, 
under Attila. in the fifth oentury — and thence along the 
tributaries of the Vistula to the Baltic. Here the ethnologist 
may he said to strike the trail of the first Germanic nomades. 
The later Cimbti or Kymri, and the younger Scythe- Sarmatians 
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ia their vftke, having been obliged to pursue a north-western 
fiooree till they reached the shoreB of the older Baltic, the 
Kymri, and no doubt also the Belgse, penetrated still further 
to the westward, while their Scjtho-Sarmatian followers re- 
mftioed at the Vistula. The Qermanic nomades, beginning 
their intrusire migration long after their precnreora had 
oonsolidated their power, and occupied their borders with the 
increased nambers of a settled population, were compelled to 
pursue the still more northern, but less encumbered oourae ; 
while being, in the common movement towards the west, driven 
to the shores of the Baltic near Livonia and Esthonia, they 
crossed to the Islands, to Gottland, Oland, and to Scania, and 
there settling themselves in the great northern Scandinavian 
peninsula, where archseological research proves them to have 
displaced an older AUophylian population, they nurBed their 
young Btrength, preparatory to their intruBion on the historic 
area of ancient Europe. 

Axchteological investigations contribute many valuable ac< 
ceasories to such ethnological inquiries, &Qd Bpectally tend to 
confirm the conclusions here advanced relative te the late arrival 
of the Germanic nomades in Western Europe. This ie strik- 
ingly shovm by the abrupt transition from the aboriginal stone 
relics to the evidences of the Metallnrgic arts of the last 
Pagan period disclosed in the sepulchral depositories of 
Northern Scandinavia.* 

Having established the Germanic nomades as a settled 
people in the northern peninsula still occupied by one great 
branch of the Crermanic stock, the course pursued by them 
when they in turn became the aggressors is abundantly mani- 
fest, even now, on the map of Europe. Passing over into 
Denmark, and to a great extent displacing and dispossessing 
the Kymri, they entered Central Europe from that point 
d'appui, penetrating like a wedge between the Gauls and the 
Sarmatians, and gradually occupying the whole modern Ger- 
manic area between the Elbe and the Rhine. This is the 
movement which I conceive manifested itself by that over- 
flowing of the Gaols into Central Italy, by means of which 
they, and thus also, indirectly, the Germanic aggressors on 

* Vide JWMMorie .iiHtab o/Stoilaiid, f. SSS. 

DD.- zed by Google 



the Oermanic Racee into Europe, 45 

their rear, began, for the first time, to take their part in the 
great drama of the nations. Then it was that the Gallic 
population, pressed on from the north-east and confined on 
the west hj the Atlantic, passed oyer into Britain ; not, in- 
deed, occupying it for the first time with a Keltic population, 
but intruding upon the older Keltic occupants, the Gallic 
Cantii, Belgae, and others of those newer southern tribes, 
whose sympathy with their continental brethren first exposed 
their country to the aggressive arms of Rome. Few questions 
in ancient ethnology have been more keenly disputed than 
the Germanic or Keltic character of the Belgse of Ficardy ; 
but nearly all ethnologists now agree in assuming that the 
Belgee of Britain came from Belgie Gaul, and in the opinion 
that the continental Belgse were Kelts. These points being 
assumed, all that we learn of the Belgae from CieBar — their 
warlike hardihood in maintaining the passes of the Shine, 
the diversity of their dialect from the older Gauls, and the 
union and consanguinity recognised among themselves (Cses. 
Bell- Oall., XI., 4)- — confirm the idea of their recent migration 
&om the eastern shores of the Rhine, and the consequent re- 
centness of the Germanic intrusion of which this was a product. 
The same great Germanic migration from the north into the 
centre of Europe, pressing southward, drove a part of the 
intercepted Keltse to seek an outlet down the valley of the 
Danube, encountering in that fertile region Illyrian and 
Tbracian occupants, and mingling with or displacing them in 
that rich country, the fertility and many natural advantages 
of which have so often contributed to make it the theatre of 
contending claimants. This may account for the two names, 
Danube and Iser : the former the Keltic name, afterwards 
adopted by the Romans, while the latter was accepted by the 
Greeks. When Alexander the Great, in 336 B.C., moved 
against the Thracians, he found the Kelts already settled to 
the east of the Adriatic, and received offers of alliance from 
them, not as a recent band of strange intruders, but as the 
proud and ambitious aggressors, who, at a later period, under 
Brennus, invaded Macedonia and jEtolia, and even attacked 
the holy Delphic shrine. The Keltic tribes, thus cut off" from 
the great stock, and compelled to retrace their course, not only 
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penetrated eastward, as we hare seen, into Thrace, but passed 
over into Asia Minor, where they peopled GalatJa ; while, if 
ve hold to the tme Kelticity of the Keltic element of the 
Celtib^ri of Spain, we may account for a similar overflow of 
the Gallic Kelts into the Iberian peninsnla. 

Thns we baTe the non-Indo-Germanic Phoenician, Puaic, 
Etruscan, and other Semitic elements, passing by the soutbem- 
most route, from the shores of the Levant, into Southern 
Europe, and Gonsequently not di^sed as from a common 
centre, but occupying isolated and widely scattered poaitiouB. 
The oldest branch of the great Indo-European family of 
nations, the Gallic Kelts, follows by the Boutbern land passage) 
preceding the classic races, and contributing to them a-large 
portion of the philological elements by which they are known 
to us. How far they may also have contributed to theii* 
ethnolo^cal elements is onoertain. Whence, indeed, die 
Hellenic stock is derived is still a problem scarcely yet at- 
tempted to be solved. Was it derived from Italy to Greece, 
as Dr. Latham inclines, not without reason, to believe (Etfmol. 
of Europe, p. 97), or from Greece to Italy ? Was it Uie pro- 
duct of an intermixture of Keltic and Felasgic blood, or of 
Pelasgo-Keltic and Semitic blood ? Intermixture of blood, 
not purity of race, seems the law of highest development in 
the historic races ; and hence, perhaps, it is that the old Keltic 
migration moved on westward and diffused itself over the 
great central area of Transalpine Europe through long unre- 
corded centuries, only making itself known by the shock with 
vhicb it was rent in pieces when it came into collision with 
the younger historic races. Behind these Kelts came the 
Scytho'Sarmatiau stock, still occupying to a great extent its 
original European area, though taking up so small and in- 
significant a section of the historic page ; while the younger 
Germanic stock, Jacob-tike, seizing the birthright and the 
portion of the elder, has overstepped it in the race, preoccu- 
pied the area of the displaced Kelts, shared in the spoils, and 
borne a prominent part in the reinvigoration of Southern 
Europe; and now entering on the possession of this vast 
continent of America, and of that other new world which lies 
sheltered in the temperate zone of the southern hemisphere, 
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the Qemtaiiic— or as we too limitedly deBignate it, the Aiiglo- 
8axoa — race is entering od fresh aggressioas and claiming a 
wider theatre for the arena of ita triumphs. Whether the 
stirring among the Lithuanic and Slavonic races of Eartern 
Europe, ?hieh nov thrills us with the rumours of war, and 
ahakes all Europe with the coming struggle, be any sTmptoni 
of the long dormant energies of her Scjtho-Sarmatian itock 
awaking at length to aBsert the claims of a long-proscribed 
prjortt; of birthright, is a question which had attracted the 
notice of Panslavic students of ethnology before it forced itself 
on the attention of European diplomatists. 



On the Hypotulphitet of the Organic Alkaloids. By Hekrt 
How, Professor of Ohemistry and Natural History, King's 
College, Windsor, Nora Scotia. 

In a recent communication to the Koyal Society of Edin- 
burgh,* I mentioned that when strychnine is exposed to the 
action of sulphide of ammonium, the hyposulphite of this base 
ia formed, together with a peculiar and distinct product whose 
nature is not yet made out. The experiment affording these 
indications was made with free access of air, and I thought it 
extremely probable that the production of the hyposulphite 
was to be attributed in a great measure, if not entirely, to the 
formation in the first place of the hyposulphite of ammonia, 
from absorption of oxygen by the sulphide of ammonium, and 
the suhsequent displacement of the volatile, by the fixed 
alkali, the transformation of the sulphur salt of ammonium 
being represented by the equation, 

NH.S, H3+40 = NH,0,S,0,+HO. 

I reasoned that if the hyposulphite of strychnine really re- 
sulted from this succession of changes, the other alkaJoida 
should present a similar deportment under the same circum- 
stances. I, therefore, made corresponding experiments wi^ 
some of these, and found that in the majority of the cases I 
tried, their hyposulphites are readily obtained; and they form 
* Truu. Boy. Soc Edtn^ toL zii^ page 33. 
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80 well-defined and be&ntiful a class of salts, as to merit a fuller 
and more accurate description than they have jet received. 
Indeed when I commenced their Btady I was of opinion that 
they were quite unknown, and it was only when my examina- 
tion of this series of compounds was nearly completed, that I 
discovered that one of them, namely, the salt of quinine, had 
been already described. This descriptioQ is acoompamed by 
analytical numbers which, as I shall show in the sequel, mast 
have related to a very equivocal specimen, as they are far 
from concordant with the real composition of the salt in ques- 
tion ; and it is probable that the materials employed in its 
formation, by double decomposition, were not pure. 

In addition to their great beauty and their mode of forma- 
tion by a novel method, which is interesting in itself, these 
salts present claims for consideration on another grouad. The 
peculiar nature of hyposulphnrous acid renders its combina- 
tions with the alkaloids valuable as a means of establishing 
or controlling their atomic weight. Since this acid is instable 
in the free state, it is scarcely capable of forming acid salts, 
and basic compounds of the alkaloids being nnknown, their 
hyposulphites must be composed in the relation of atom to 
atom of the proximate constituents. There are few subjects 
in organic chemistry which have been more discussed by vari- 
ous experimenters than the atomic weight of the vegetable 
bases, and most especially is this the case with quinine and 
ctnchonine. Platinum salts of the alkaloids generally are 
now known not to afford by any means the infallible criterion 
they were once supposed to do ; and a more certain indicator 
of the molecular equivalent, particularly of the natural alkalis, 
has been found in the amount of elements contained in their 
derived methyl, ethyl, and amyl bases. It is by this means 
that recent researches have placed it beyond doubt that qui- 
nine* and cinchoninet have respectively forty and thirty- 
eight atoms of carbon in their molecules. The hyposulphites 
of these bodies, as I shall describe them in this paper, are in 
complete accordance with these results. 

As regards the production of the hyposulphites in general, 

* Strecker, Comptea Kendus. 

t StabUchmidt. Aanalen der Chemie and Pliaimacie, vol. ic, page 218. 
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by this process, I haye found tliat when the alkaloids are di- 
gested with freah aqueous sulphide of ammonium, and some 
spirit of wine in an open flask, after a lapse of time, varying 
from a few hours to a day or two, hydrosulphuric acid canaot 
be detected, while hyposulphurooB acid is present in abund- 
ance, in combination either with ammonia aloae, or with it 
aad the alkaloid employed. The comparative insolubility of 
the organic salt appears to be that which determines or favours 
its formation ; for the deportment of all tbe bases is not the 
same in this process, which affords an interesting instance of 
tbe modifying influence exerted by circumstances over the 
play of cbemieal affinities ; for here we see some of those al- 
kaloids which are thrown down from their salts by aqueous 
ammonia, in their turn displacing this alkali when the circum- 
stances are, as it were, reversed. It is also curious to observe 
how the presence of the fixed base determines the formation of 
hyposulphurous acid so rapidly in comparison with its produc- 
tion in aqueous sulphide of ammonium alone. 

I h&ve also found that some of the alkaloids dissolve when 
a current of sulphuretted hydrogen is pasaed through water 
in which they are suspended,* and these fluids yield hypo- 
sulphites by digestion. The salts of this acid may also be 
obtained by double decomposition in cases where the alkaloids 
afford sufficiently soluble and neutral compounds with other 
acids to start from, and I have used this method in several 
instances. 

The following is the account of the salts I have examined, 
and I am again indebted to Professor Anderson, in whose 
laboratory in Glasgow this investigation was pursued, for some 
specimens of the pure alkaloids from his collection. 

HypoeulphiU of Qttmme. — This salt is obtained after about 
a day's digestion of pure quinine with sulphide of ammonium 
and a little spirit of wine. It separates from the fluid in 

* WbBQ Btrjchnine U treated ia this wa,j, U jrielda a crjatalline bydro- 
■ulphnnt. The salt oceors in the form of colonrlew prUmatic needlei aa 
depotlted from cold irater ; it Is very unBt«Uo, being reKilied on atauding 
into ■nlphoretted hydrogen, which eacapea, and the pare base. Thia effect is 
broaght about liamediately on bailing the aqueous solution of the crystals. 
I am not aware that the hydroenlphoret of an organic base has been before 
observed. 

TOL. T. NO. 1. — JAN. 1855. D 
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opaque white tnfU of needles, wMch are rendered pnre by 
4Hie orystalliEatioB from water. It is perfectly neutral to 
test paper, disBolyes readily in boiling water, and is imne- 
diatel; deposited on cooling, as it requires abont 300 parts 
of this menstmum at the ordinary temperature, to retain it in 
eolntion. 

It is readily obtained by doable decomposition between hj- 
posnlphite of soda and hot solution of neutral salts ; but if ^e 
former reagent be added to a cold eohrtion of the crystallized 
acid snlphate of quinine, the flnid becomes instantly milky, 
from the presenoe of precipitated snlphnr, and smells of snl- 
phnrone acid ; and when it has become clear, the walls of the 
vessel are seen to be covered with the peculiar dendritic crya- 
t^ of the hyposulphite of quinine. 

When dried, it afforded these results on analysis : — 

(3-883 graina, dried at 319°, gave 
8'945 . . . cwbonic «ctd, uid 
3'36S ... inter. 
3'135 ... dried, gave bj deflagratioa, 
2-080 ... lulplMteofbaiyta. 



(Mxm, . 


63-82 


62-99 


Hydmg<«, 

Ntagen, 


6-76 
8-30 


6£6 
7-34 
14-72 
8*39 



s, [Si 

XOO-OO 100-00 381 

which agree perfectly with the formula for the dry salt, 

0„ H„ N, O^, HO S, 0, 
The crystals contain in addition two equivalents of water, 
( 3-640 grains, air-diy, lost at 212° 
10-170 ... water. 

leading to a percentage of 4-67, and 4-51 is required by theory 
for the formula 

C„ H„ N, 0„ HO, S, 0,+2 aq. 
The mean results of the analyses of tbis substance by We- 
therill,* to which I have already alluded, were these : — 

* Lleblg'i AooaleD, Ixvi., pftge IGO. 
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Carbon, . 
Hjdrogen, 

Nitrogen, 



6i'35 
6-72 
8-30 

1513 



and the author concludes that gninine contains either 38 of 
19 atoms of carbon, and 24 or 12 atoms of hydrogen, and the 
formula he calculated, Cgg H^, N, 0^ Ho S^ Oj, agreed per- 
fectly with hia results. That which I have given, however, for 
quiniae, is borne out by the researches of Strecker, before 
mentioned, and is now allowed to be the correct expression for 
the base. 

Hyposulphite of Cinchonine is so readily obtained by 
double decomposition, owing to its sparing solubility, that I at 
once prepared by this means a sufficiency of the salt for ana- 
lysis, though it is also formed by the other method. It is a 
very fine salt, crystallizing from water left at rest, in colour- 
less, transparent, four-sided prisms, of large size. It dissolves 
in hot water with ease, but requires 205 parts of this mea- 
stmum when cold. It is perfectly neutral, and gave the fol- 
lowing results on analysis : — 

4-323 giuina, dried tX 212°, gave 



10-300 


cubonic acid, and 






2-745 


water. 








4-860 


... dried at 212°, gare. 


by deflagration. 


3-158 


... Rulphate 


of baryta. 








. ■ 64-98 


CalcolatioD 




Carbrai, 


64'98 


0^ 


228 


Hydrogen 


. 7-05 


6-55 


H 


23 


Nitrogen, 




7-97 


N, 


28 


Oxygen, 




11 '39 


0. 


40 


Sulphur, 


'. '. 8-91 


fl-ll 


s. 


32 



100-00 100-00 

irhich ^ree with the formula 

C„aBN,0,HOS,0, 
The crystals contain one atom more of water, 
f 4-985 grains, cryntab, loat at 212° 
tO-120 ... water. 
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eqnftt to 2'40 per cent., and 3*22 {lorreaponds with the salt ; 
C^H„N„H0 8,0,+«q. 

His formula for cinohonine was arrired at by StaUsclimidt, 
as before mentioned, by acting npon the base with iodide of 
methyl. Abont the same time I had come to the same con- 
clnsion, from vorking with iodide of ethyl,* but ceased pursuing 
the subject on finding thab I was forestalled. Having some of 
the iodide of the ethyl base, however, I tried to form the hy- 
posulphite by double decomposition, but the former salt is so 
difficultly soluble in cold water as to crystallize out quite un- 
changed from the solutions of itself and hyposulphite of soda, 
mixed at the boiling-point. I had not a sufficient quantity of 
material to try any other process. 

Hyponilphite of Morphia.. — I was unable in two trials to 
obtain this salt by digestion of the base with sulphide of am- 
monium, hyposulphurona acid was formed, but remained in com- 
bination with ammonia alone. I was more successful by operat- 
ing with concentrated hot solu^ons of hyposulphite of sods, and 
pare hydrochlorato of morphia. The fluid concreted to a solid 
mass, which, on being pressed when cold, and washed with a 
little cold water, was redissolved in the same liquid hot. It 
separated on cooling in white, silky, lustrous needles, very 
like the hydrochlorate. It was the pure hyposulphite. It is 
a comparatively soluble salt, requiring only 32 parte cold 
water for its solntion ; it is extremely solnble in this men- 
struum when boiling, less so in hot spirit, and so insoluble in 
the same at the ordinary temperature, that 1050 parte re- 
tain but one of the salt. It was quite neutral, and gave on 

4*725 graina, dried at 213°, gftva 

9'755 ... . carboDio acid, and 

2-620 ■•• water 

5-475 ■■■ dried at 212°, gare 

3-490 ... Bo^hate of buTta. 

* I obtained an iodine salt, q>iit« an^logoiu to the product described bj 
Stmblscbmidt, cryatallliing in fine 4-slded prisms ; it gave 28'14 per cent, iodine, 
and 28'23 corresponds willi tbe formula : — 

0„ H„ W, O, , 0( H, , I 
which represent* iodide of ethj'loclnchonlnv. 
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CMbon, 


fi61& 


56-66 


c« 


304 


Hydrogen, 


6-l« 


611 


H„ 


23 


Nitrogen, 




3-88 


N 


14 


Oiygen, 




24-47 


o„ 


88 


Sulphur, 


8-74 


8-88 


s, 


sa 



100 00 100-00 360 

These results show th&t the salt dried at this temperstnre r«- 
t&ins water, and has the compositioD, 

Cj4 H„ N0„ HO, S, 0,+2 HO. 
The crystals contain, in addition, two atoms of water; 

f 5-08 gntiiu, crjfltalliced salt, lost at 312°, 

) 0'35 ... wat«r. 

equal to 4'92 per cent., and 4-76 is required by this deduction 
of 2 aq. from the formula, 

C, ,H„ NO^ HO, S, 0.+ 4 HO. 
Hyposulphite of Codeine. — This salt is readily prooared by 
digesting the pore base with sulphide of ammonium. The 
fluid is evaporated to dryness after twenty-four hours, and the 
residue redissolved in a small quantity of hot water. The new 
salt then separates on cooling in rhombic prisms with dihe- 
dral summits ; from dilute fioids these crystals may be ob- 
tained of large size. It is a soluble salt, requiring only 18 
parts of cold water and very little spirit to take it up ; it is 
neutral to test paper. It gave on analysis, 

r 3-748 grains, dried at 212°, gave 
i 8*309 ... carbonic add, and 
i 2-210 ... water 

( 3-ff98 gnuns, dried at 213°, gave 
\ 2-663 ... ■olphate of baryta. 



Qlrbon, 


60-4« 


60-67 


c^ 


316 


Hydrogen, 


6-55 


6-17 


H, 


23 


Nitrogen, 




393 


N 


14 


Oiygen, 




20-36 


0, 


72 


Sulphur, 


e-12 


8-98 


8. 


32 
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hence the formula of the salt, so dried, is 
C^ H„ NO, HO 8, 0, 
the crystals contain in addition fire atoms of vater ; 

{4'215 grains, crfstalixed nit, lost at 312* 
0-457 ■•■ water 
the percentage resnlting from this experiment ie 10-84 : 11-22 
16 required to correspond with the formola ; 
C^ H,, NO, HO S,0,+5aq. 
Hyposulphite of Strychnine. — This salt is the principal 
product when the base is digested with sulphide of ammonium 
with free access of air. It is easily obtained bj evaporation 
of the fluid after heating for a day or two, to complete dryness 
at 212°, and taking up the soluble portion of the residue in 
boiling water. The imperfectly examined product, elsewhere 
alluded to*, remains behind, and the fluid deposits the hypo- 
sulphite of strychnine on cooling, in colourless scales. By one 
other crystalization these may be obtained quite pure, and 
^m a tUlute solution 1 bare seen them, even on the small 
scale, in rhomhoidal plates with sides of one-eighth inch in 
length. It dissolves readily in boiling water, and of this 
liquid when cold, 114 parts retain but one of the salt. It is 
quite neutral and the following is its analysis, 

( 1-211 graii»,t dried at 212°, g»Ta 

< 9-740 ... oarbonio acid, 
I 2195 ... urater, 

f 5 Old groins,'!' ^ried at 212°,gave 

< ll'61fi ... oorbonic acid, and 
I 2-737 ... water, 

J 4-315 gTsina, dried at 212° gave 
\ 2-610 ... snlpbata of baryta, 
Expt. 



Oartmn, 


63-08 


63 05 


63-00 


c« 


Hydrogtn, 


6'7» 


606 


6-00 


h: 


Nitrogen, 






7-00 


N, 


Oiygen, 






16-00 


0, 


Sulphur, 


8-29 




800 


s. 



10000 100-00 10000 



* Traiu. Rojrsl Bodety of Edinb., toI. zi!., p. 33. 

f I sm iDdetrted for theas Bnalysei to Mr Robert Davldion, a gantleman 
■tadying in Dr AndarsoD'a laborsCory. 
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vheaoe it ftppeare that the salt is not anhjdnnu at tiiia t«m- 
perature, bat hae the composition, 

C„ H, N, 0„ HO, S. O. + HO. 
and the crjstalB contaiu two atoms more of irater, 

r 4-47S gnina, ur-drj, lort at 218° 
t017« ... water, 

^ving 3-91 per cent., and 430 a^ees with this loss by the 
aalt, 

C„ Hj, N, O^ HO. 8, 0, + S »q- 

Hyposulphite of Ethi/iostryehnine. — This salt eaonot be 
obtuned by the reciprocal action of the iodide of tiiis base* 
and hyposulphite of soda, for, owing to the inaolubility of the 
former in eold water, by f&r the greater part of it crystalliies 
out onchanged when the fluid cools. A small quantity of hy- 
posulphite, however, is procured by evaporation of the mother 
liquor; it crystallizes in delicate needles, very soluble in 
water and spirit. The same compound may be obtained by 
passing a stream of sulphuretted hydrogen into the carbonate 
of tbylostrychnine,^ and allowing the liquid to stand exposed to 
a moderate heat. It is, however, in this case accompanied by a 
product which, to judge from appearances, is the same as that 
formed by the action of sulphide of ammonium upon strych- 
nine, already more than once alluded to. This substance, 
which has a yellow colour, and is of extreme solubility in spi- 
rit, and nearly insoluble in water, seems to prevent the hypo* 
sulphite of ethylostrychnine, which is present in abundanoe, 
from being easily purified or readily taking on the crystalline 
condition. For this reason I was unable, with my stock of 
BubstEmoe, to obtain the salt in a state suitable for analysis. 

Hjfpomdphite of Bmeine. — When brucioe is digested with 
sulphide of ammonium and a little spirit, this salt is obtained 
in the course of » few honrs. It crystallizes frtmi the liquid, 
and requipee but one other orystalliKation from boiling water, 
for complete purification. It then occurs in tufts of ooloorleaa 
prisnurtic needlea, which are difiGctdtly soluble in oold water, 

* Tram. Royal Sac, Edin., toI. »I., page 33. 
t Ibid., p>ge 4B. 
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105 parte retaining bat one of the salt. It is perfectly neutral 
to test paper. In the analysis whicli follows, tKe salt was 
dried by simple expoeore over oil of vitriol under a bell jar, 
as it decomposes in the water-bath, and only partially loses its 
water of crystallization tn vacuo, and is, moreover, so hygro- 
scopic in this state, as to absorb moisture with great rapidity 
when exposed to the air. The results it afforded were these : — 

14*767 grainB, dried over HO 60^, gave 
9-870 ... carbonic add, and 
2810 ... water. 
4 670 ... dried over HO SO^ gave 
2'220 ... sulphate of baryta. 



HTTogm, . 
Nitrogen, 
Ojygen, . 
Sulphur . 



£iperimeut. Calculatlan. 

56-58 6667 C^ 276 

ess 6-36 H^ 31 

6-74 N, 28 

24 66 0„ 120 

6 63 6-57 S^ 32 

100-00 100-00 487 



which accord in a perfect manner with the formula 

C„ H^ N, O, , HO , S^ 0,+ 4 HO. 
The crystals contain another atom of water, which they lose 
over oil of vitriol. 



equal to 1*79 per cent., and 1*81 is required to make up the 
salt, 

C„ H« N, 0„ , HO 8, 0,-t^ 6 HO. 

When exposed to the temperature of 212°, the salt loses 
one-tenth of its weight in the course of time, and a portion of 
its sulphur evidently passes off in some form, for a specimen 
which had been heated to this point for about three days 
afforded less than 5 per cent, of sulphnr on analysis. It was 
also found to be no longer soluble in boiling water, a consider- 
able amount of a brown resinous matter remaining undissolved. 
The fluid contained some hyposulphurous and much sulphuric 
acid. 

Hyposulphite of Papaverine. — I failed to obtain this salt 
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in appreciable qn&utity b; the digestion procesa. I ascertained 
hoirevet that it is a soluble salt. 

Hyposulphite of Furfarine. — On addition of hjposul* 
phite of soda to a solution of crystallized hydrocblorate of this 
baBe, an oil separates, which passes, after some time, into co- 
lourless needles. 

Hppoeulphite of Aniline may be formed hy adding the soda 
salt to a strong solution of the neutral hydrocblorate of this vola- 
tile base, when it is speedily deposited in pearly scales. I could 
not obtain it pure, however, for it does not admit of re-crystal- 
lization. Wben taken up in warm water, in which it is readily 
soluble, the fluid becomes milky before the boiling point is 
reached; at this period aniline may be perceived to escape 
hj its odour, and, immediately after, sulphurous acid is evolved 
in large quantity, and the salt is quite decomposed, the base 
not being a sufficiently powerful one to retain the hyposul- 
pborons acid. 

The following is a tabular view of the salts whose analyses 
are given in this paper : — 

HjpoBulphite of Qninine, dried at 212°, C^ H^ N, Oj , HO S, 0, 

... crygtalliaed, 0„ H„N,Oj, H0 8,0,+2«q. 
J Cincb«.me, dried^,t J ^^ jj^ ^^ ^^ ^ ^^ g^ ^^ 

... cr/Htelliaed, C^ H^ N, O, HO S, Oj + aq. 

Morphia, dried at 212°, C^ H„ NO, HO S^ 0,+2 aq. 

crystalliied, C^ H„ NO, HO S, 0,+4 aq. 

Codeine, dried at 213°, C„ H,, NO, HO 8, O, 

wyBtallized, C,, H^ NO, HO S, O, + 5 aq. 

I Stryohnine, dried at^ J ^^ jj^ j^^ ^^ Hq ^^ ^^ ^ ^ 

OTTBtallized, C„ H^, N,0, HO S, 0^+3aq. 

Bmcine,dri«d0TerSO„ C„ H^ N,0, HOS^ 0,+4aq. 

crjBtalliied, C„ H^ Nj 0^ HO S^ 0,+5aq. 



On some of the more recent Changes in (he Area of the Irish 
Sea. By the Rev. J. G. Gumming, M.A., F.G.S., Vice- 
Principal of King William's College, Castletown, Isle of 
Man. 

In a memoir read before the Geological Section of the Bri- 
tish Association, at its meeting in Cambridge in 1845, I 
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directed Attention to certain accomolations in the Isle of 
Man of boulder clay with poet-pleiocene sands, capped hy ex- 
tensiTe terraces of drift gravel, and irom aa ezaminatifm of 
the contents of these beds I endeayoured to trace oat the gene- 
ral direction of the currents in the neighbooring seae at tite 
period of their deposition. In the presoit paper I wish to point 
to a few facts bearing upon the subeeqaent removal of a large 
portion of them, and the formation of the basin now occupied 
by the Irish Sea. 

I look upon the Isle of Man as affording, from ite central 
poBition, an admirable clue to the changes which have taken 
place in this area, and as presenting to ns a gange by which 
to mearare the relative level of the sea and land in the middle 
portion of the British Isles. For there is no evidence of any 
elevation or depression in more recent geological times affect- 
ing the Isle of Man per se, and not extending in a greater or 
less degree to the surrounding countries. All the evidences 
of later movements appear to be common to it and the sur- 
rounding coasts of Great Britain and Ireland. 

I do not now enter into the question as to how the changes 
in the relative levels of sea and land were brought about, whe- 
ther by the alternate elevation and depression of continents 
affecting the general level of the ocean, the change in intensity 
of gravitation at particular localities, or the absolute depres- 
sion and elevation by volcanic or other agency of this portion 
of the globe. I have now simply to trace out certain facts 
indicative of considerable movements of an oscillatory charac- 
ter affecting the relative level of the sea and land, and to en- 
deavour to point out those of the most recent date which have 
given their present contour to the shores surrounding the Irish 
Sea. 

In various memoirs which I have read before the Geologi- 
cal Society of London during the last ten years, I have de- 
tailed the &ctB which lead me to the conclusion that during 
the deposit of the boulder-clay (which waa a period ofdeprta- 
aion, and in which the climate of this re^on was of a more 
arctic character than is at this present time experienced), 
there was a gradual submergence of the Isle of Man, and (as 
I believe), of the coasts of the countries immediately ftroond it 
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to aa extent of at least 1600 feet. At one period during the 
re-elevation (whicL was to an eiteiit of about 15 feet above 
the present bigb-water-mark), there was a stationary interval, 
the sea-bed of the time of tbe formation of the great drift- 
gravel being left dry, and forming an extensive plain shwtch- 
ing out and uniting the present countries of England, Soot- 
land, Ireland, and Wales. 

I believe that at the same time England was similarly united 
to the Continent of Europe. 

Then succeeded the second Elephantine period in which 
took place the immigration into these regions (amongst other 
quadrupeds now herein extinct), of the Cervus Megaceros or 
Great Irish Elk, whose remains have been found in the Isle of 
Man embedded in fresh water marls occupying basin-shaped 
depressions in the great drift-gravel plain, 

The presence of these remains indicates the existence of 
large treeless districts during a considerable time in which 
the race greatly multiplied. Into the ohaoges of climate 
and surface of the country which led to its ultimate extinc- 
tion I will not now inquire. The basins containing the marls 
in which tbe remains are found, and the plains themselves, have 
since been covered with vegetation, and are still in many parts 
occupied by beds of turf, in which are found the trunks of 
trees, chiefly oak and elm. 

Sut during the same period the ocean appears to have been 
quietly eating back its way into this terrace of the drift" gravel, 
and resuming its more ancient sway, separating again Ireland 
and the Isle of Man from Great Britain, and cutting off th« 
further immigration of animals and plants. Along all our 
coasts we find diffs of this drift-gravel retiring in many 
places to a little distance inland, but where the gravel rests 
upon palfeoEoio rooks forming often part of the present coast- 
line. 

It would be fruitless to speculate upon the length of 
that stationary period during which the process of the dis- 
truction of this upheaved sea-bed was going on. To excavate 
Castletown bay, in the south of the Isle of Man, alone must 
have occupied many hundred years. How many thousands 
must have been taken up in cutting out, by the same prooess 
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and remoTing the materials betveen the BOathero extremity of 
the Isle of Man and a line extending from St David's Head 
to Camsore point. How vain the attempt to measure the time. 

That the deatructive action was more rapid and intense from 
the south than the north, appears from the fact, that whilst in 
the north of the Isle of Man we have still remaining a tract of 
about fifty square miles of pleistocene deposits, in the south 
they are only preserved where resting upon the palseozoic 
rocks and at the head of deep hays. "Wliy this should be the 
case we can immediately perceive by contrasting the narrow 
North Channel with the more open St George's Channel to the 
south. 

One of the clearest proofs of the long-continued action 
of the sea, at a higher relative level than at present of about 
fifteen feet, is to be found in the Isle of Man along the south- 
eastern, southern and south-western coasts, in the presence 
of a series of water- worn caves, which are hardly reached by 
the highest tides which now occur. No one can inspect these 
coasts without observing the trace of extensive denudation 
and destruction above the present sea-line. The Eye of the 
Calf, the Barrough and Fistard Head, drilled completely 
through ; deep eaves in the palseozoie rocks at Peel, Brada, 
Ferwick, LangneBs, Santon, Fort Soderic ; deep indentations 
in the drift-gravel wherever the sea wall of palseozoio rocks 
has been broken by a chasm, or descends below the line of 
high water. This is instanced in the horse-shoe bays and 
Creeks ofPort-Erin, Ferwick, Port St Mary, Poolvash, Castle- 
town, Derbyhaven, Coshnahawin, Saltric, Greenock, Douglas, 
Growdale, Laxey, and Comah — all embraced by hard por- 
pheries, basalts, schists, and carboniferous limestone, which 
are capped by the drift-gravel. 

In most instances, these bays and creeks present, at their 
head or innermost recesses, perpendicular cliffs of the boulder- 
clay and drift-gravel, not rising in every instance from the 
present high water-mark, but from a level about fifteen feet 
above it, and having a low raised beach of a more recent date 
between them. 

Of this lower raised beach I have now to speak. At &c 
foot of certain slightly inland clifi's of the post-pleiocene period, 
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OQ tbe coasts of the Isle of Man, England, Ireland, and Scot- 
land, we have, extending down to the present high water-mark, 
and of various breadths, a low beach containing organic re- 
mains of the fauna now inhabiting our seas ; at any rate, I 
am not aware of any extinct species being found in it as in the 
pleistocene beds. 

The slope is generally gradual from the base of the pleisto- 
cene inland cliff to the present sea-level, and on it are sitnated 
the older parts of many of our sea-port towns. 

Instances will probably occur to many here. The qneetion 
ia, does the present high water-mark really determine the ex- 
tent of the elevation of the land since the formation of the 
cliffs in the pleistocene beds ! I believe not. The elevation 
must at one time have been greater than it is at present ; and 
it may have been to such an extent as a second time to lay dry 
a large portion of the area of the Irish sea. Why so ! 

We find on various parts of the coasts submerged forests. 
The growth of these forests we have good reason for attribut- 
ing to a period posterior to the boulder-clay and drift-gravel, 
posterior to the formation of the inland cliffs in the pleisto- 
cene series. That they must have been so in 8ome instances 
is certain ; for, in the south of the Isle of Man. at Strandhall 
in Pooloash Bay, we find a submerged forest with the roots of 
the trees running down into the boulder-clay ; the boulder- 
clay itself resting upon limestone-beds, grooved and scratched 
in direction N.E. and S.W. very nearly, and containing 
scratched boulders. As the drift-gravel was formed from the 
destruction of the boulder-clay, during the period of the re- 
elevation of the island, this at present submerged forest must 
also have grown after the formation of the drift-gravel ter- 
races, and after the formation of the cHfi's In it, and in the 
boulder-clay. In other words, it must have grown upon an 
area left dry by an elevation of the Irish Sea bottom, at an 
epoch subsequent to that long stationary period during which 
the sea eat back its way into that vast plain connecting the 
present British Isles, on which the Megaceros and other ani- 
mals, which are now here extinct, lived and roamed. 

The submergence of these forests points again to another 
subsidence of this area to the extent indicated by the present 
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high-water nark. Whether it may have occnrrecl, or been 
going on, daring the historic period, will probably be a 
"vezata qnestio." It has been stated to me, on good autho- 
tity t^at, about forty years ago, ailer a violent storm which 
tore np large quantities of the snbmerged turf in Fooloash Bay, 
some remains of buildings were observed between high and low 
water. "We venture to bring forward these few facts with the 
view of affording a clue to the formation of the present con- 
tour of the coasts of the Irish Sea, and of directing the atten- 
tion of naturalists to the manner and period or periods in 
which occurred the immigration into the British isles of plants 
and animals, and also the manner in which the immigration 
may have been stopped, renewed, and stopped again. 



On the Chemical Composition of some NoTwegum Minerals. 
By David Forbes, F.G.S., A.I.C.E. 

During a residence of many years in Norway I have av^led 
myself of the opportunity thereby afforded of studying the mi- 
neralogy of several districts of that country, with special re- 
ference to the circumstances under which the minerals occur- 
red, and the causes which led to their appearance. 

In order to do this with effect, I found it necessary to enter 
upon their chemical investigation, and it then became evident 
that, the occurrence in these minerals of elements so rare as 
to preclude chemists in general from studying their properties 
with that precision which has been the case with most of the 
other elementary bodies, involved the subject in much obscu- 
rity, and before I could have confidence in the results obtained, 
I was compelled to acquire some knowledge of the characters of 
several bodies which had not previously come under my obser- 
vation, as, for example, thorina, yttria, tantalnm,* columbium,* 

• It muBt tiers be observed with refereoce to the nunee of tantalum (und 
colnmbiuRi that the original DomeDclatuie haa been Btrtctlj adhered to in thli 
commonicBtion, tantslnm being coniidered as the metal diicOTered by Ice- 
berg Id 1S02, in the Elmitotsntalite, whtlet colambiiua was previonBlj dis- 
covered Id ISOl, by Hatchett, in the AmericsD colnmbite; this hoe since 
bsen called niobium by Rose. — Vidt ConntU, London FhiUnophical Magariae, 
1864, p. 461. 
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glucin», Birconia, laathsaium, &e. It vaa ca\y after I had 
familiarized m^eelf as much as possible vith these substances, 
(hat I proceeded to the anatyaia of a series of the Nwvegiw 
minerals which I had collected, paying especial attention to 
those containing the rare elements ; and as manj of the results 
obtained appeared likel; to prove of interest, and some, appa- 
rently new species, were determined, it is proposed to com- 
municate them from time to time. 

I. — EUXENITE. 

This mineral was first found by Keilhan at Jolster in 
Nordre Bergenstift, and was recognised as a distinct species 
by Scheeirer, who analysed it. Some time after a min^^ was 
found by Weibye, near Arendal, supposed to be yttrotantalite, 
bnt on analysis by Scheerer (who states Tvedestr&Dd as its 
locality), was proved to be euzenite.* When Mr Dahl and 
myself examined this districtt we found two minerals pretty 
nearly agreeing with Scheerer's description in external ap- 
pearance, baton further examination they were found to differ 
greatly from each other ; one, however, found at Alve on Tro- 
moen, an island near Arendal was evidently the euzenite of 
Scheerer. 

This we found crystallised in prisms apparently belonging 
to the rhombic system, and well defined, bnt, from the faces 
being rough, and invariably covered by a ihin greenish-gray 
scale, they could not be accurately measured. 

The following measurements taken by Mr Dabl must, there- 
fore, be considered only as approximative. 



Fig. 1. 



8 -. M. = 117° and « : s = 126° 
m ; M = 90° 
r : m = 154° 30' 
a : r = 159° Sff, or 140" 15- «B 8 M 

a :M= 107° __ 
Also a = F, r = m F «•, 

Where mis^l; M — eo Pco,m<o Feo,«= to F. 

Fractnre conchoidal, with no trace of cleavage ; colour, black ; 

* Poggeitdorf Atinalen, <rol. 60, p. 140. 

t Norikt Uagaiin for SatniTldenAftb, vlii., p. 3. 
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streak, reddish-brown. Lustre, brilliant and metsllo-ritreons ; 
hi^nslucent with a reddish-brown oolonr when in very thin 
splinters. Hardness, 6-5. Specific grarity taken at 60° F, of 
a small crystal = 4-99, and of a pore fragment of a large 
crystal = 4-89. 

Heated in a glass-tube it does not change colour or lose 
lustre. 

Before the blowpipe, infusible and unchanged. With borax 
in the oxidating Same it gives a brownish-yellow glass some- 
what lighter in colour when cold. In the reducing flame it is 
unchanged, even on flaming. With phosphate of soda and 
ammonia it gives a glass which is greenish-yellow whilst hot, 
but nearly colourless on cooling. Gives no reaction either of 
titanium or manganese, although it contains both these metals. 

The analysis was conducted as follows : — 

20-81 grains of the pure mineral impalpahly powdered were 
ignited in a gold crucible and lost 0-60 grains, becoming some- 
what lighter in colour. 160 grains bisnlphate of potash were 
then added, gradually fused, and kept melted for several hours 
until the mineral appeared completely decomposed. As much 
as possible was removed from the crucible whilst in a pasty 
state, softened with cold water in an agate mortar, and reduced 
carefully to fine powder ; the crucible was likewise washed 
with cold water, and the whole being made up to 16 oz., was 
allowed to digest for 18 hours at the ordinary temperature in 
a beaker. 

The clear supernatant fluid was carefully decanted ofi'; 16 
oz. more cold water added and allowed again to digest for 24 
hours ; this was repeated a third time and the insoluble mat- 
ter then thrown on to a filter, well washed with cold water, 
dried, and incinerated. It weighed 803 grains. This residue 
on heating became of a brilliant yellow colour, but was quite 
white when cold, and possessed all the characters of columbic 
acid.* 

The solution was now boiled for some time, when a precipi- 
tate fell, which was washed, dried, and incinerated, and 

- * As U> whether tbe CDlumblc scid might contain alto tantalic acid I am not 
prspared to aaj, m I believe there ii oat at preaent mj accarate meana of se- 
paratlng these two Bubatancea. 
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weighed 2'99 grains. It gave the reaction of titanic acid be- 
fore blowpipe, bnt evidently contained colambic acid, as it be- 
came bright yellow on ignition, while it was of the nsnal colour 
when cold. I am not acquainted with any means of separate 
ing these acids completely. 

The solution was now precipitated by ammonia, and the 
precipitate filtered o£F and carefully washed. In the filtrate a 
small amount of lime and magnesia were respectively deter- 
mined by oxalate of ammonia and phosphate of ammonia. 

The precipitate itself was dissolved in hydrochloric acid, 
rendered as nearly neutral as possible by ammonia, and pre- 
cipitated by oxalate of ammonia — a white precipitate fell which 
was collected and washed. The washings at first went milky 
through the filter, but it was found that it could be prevented 
by adding a few drops of oxalate of ammonia to the wash 
water. 

This precifitate was ignited, disBolved in hydrochloric acid, 
and the cerium separated by sulphate of potash, filtered off 
and determined as usnal. The yttria was precipitated by 
ammonia from the solution and dried. It then weighed 9*24 
grains, but as it did not look well I re-dissolved it and again 
precipitated, when it was found to weigh only 6-11 grains, so 
that the first precipitate was evidently a basic salt. 

The filtrate from the precipitation of the oxalates was now 
precipitated by hydrosnlphato of ammonia, — and this precipi- 
tate after solution in nitrohydrochloric acid was treated with 
potash to separate alumina, and the uranium afterwards sepa- 
rated from the iron by carbonate of ammonia. 

The following resnlts wero thus obtained : — 





Gmiiuu 


Em|Joyed in analysis, 


20-81 


Loss on ignition — reckoned as water. 


0-60 


Columbio acid. 


803 


Titanic acid (with some do.), . 


2-99 


Carbonate of lime. 


■51 


Phosphate of magnesia, 


•11 


Alumina, 


■68 


Sesquiozide of iron, 


■4a 


Oxide of uramuin, 


1-13 


Yttria, 


fill 


Sesquioxide of cerium. 


•73 


VOL. I. NO. I. — ixs. 1855. 
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Which, when tabulated will stand as follow : — 





In 20-81. 


In 100. 


OxjrgM. 


Columbic acid, 


803 


38 M 1 


! 


Tit«nio»ia,witk.oiii.l 
columbic acid, . ( •* "" 


,i4-3e.r''''' ,M9 


Alumina, 


■65 


»U 


I-4d 


Lime, . 


■28 


1-37 


0^38 


Magnesia, 


■04 


0^19 


0^07 


Yttria, 


611 


29^36 


•12 


Protoiide of cerium, 


■68 


331 


0^47 


Protoxide of iron, , 


■41 


1^98 


0^43 


Protoxide of uranium 


108 


fr22 


OrBl 


Water. . 


■60 


2^e8 


2^66 



20-87 100-37 

As we have no fixed atomic eqiiivaleiit for either colambimn 
or yttrium, we cannot calculate the amount of oxygen, but 
taking them at the old numbers of 180 and 32, the ozj- 
gen will be 4-63 in the columbic acid, and 5-87i in the yttria, 
which will make the relation of the amounts of oxygen aa 
10'32 in the acids to 10-73 in the bases ; but it is useless at- 
tempting to deduce a formula &om this analysis until we 
hare more information as to the con^iosition and atomic equi- 
valent of columbic acid and yttria. 

For the sake of comparison Scheerer's result is annezjed : — 





From 


from 




jolBter. 


Arendal 




Bp. ftr. 4-60. 


Sp. C!r.4-73to 


Metallic acids. 


57-60 


53:64 


Yttria, . 


2509 


28-97 


Protos. of uraniun 


8-34 


■7-68 


Protox. of cerium, 


314 


2-91 


Frotoi. of iron, . 





2-60 


Lime, 


2-47 


— 


Magnesia, 


0-29 


.:_ 


Water, . 


3-97 


4-04 



98-90 99-74 

When comparing the mineral here analysed with that from 
Arendal by Scheerer we find that the sum of the metallic 
acnds, and the yttria, agree, but that Sch^rer has no alumina, 
lime, or magnesia, and considerably more water and protoxide 
of uranium than I have found. 
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II. — Tyeitb. 
The other mineral wticli in external appearances might be 
confounded with Eusenite, waa found on the same island by 
Mr Dahl, at a place called Hampemyr, and was crystallized 
in prisms, having a quadratic section, but too irregular and 
unreflecting to admit of measurement, and one apparently 
belonging to the tetragonal system. Fracture conchoidal ; and 
no trace of cleavage apparent; exceedingly brittle; hardness 
Q'5. The specific gravity of a crystal was 530, and of a 
massive piece was 5-56 at 60° Fahrenheit, It scolour and 
lustre were perfectly the same as those of Euxenite, and it is 
translucent in thin splinters. 

When heated in a glass tube it decrepitates strongly, evolvea 
water, and the powder resnlting from its decrepitation is of a 
brilliant yellow colour. 

Before the blow -pipe it is soluble in borax to a glass of a 
reddish yellow colour when warm, but colourless ou cooling. 
In phosphate of soda and ammonia it is soluble with difficulty, 
and appears to leave portions undissolved. The glass is 
greenish yellow whilst hot, and green when cold. 
The analysis was conducted as follows : — 
A portion, in fine powder, weighing 29-42 grains, was 
cautiously heated to redness, when it became of a greyish 
yellow colour, and the loss was estimated as water. 

Another portion of mineral finely pulverized was digested 
with pure concentrated sulphuric acid in a platinum vessel for 
a considerable time ; it appeared to decompose easily and 
completely, leaving a white powder, which was several times 
successively digested with sulphuric acid well worked with 
water, and weighed. 

This substance reacted as columbic acid, was of a pure white 
colour when cold, but became intensely yellow when heated, 
recovering, however, its original colour completely on cooling. 
It was readily soluble in hydrofluoric acid, and this solution 
deposited stellar groups of crystals on concentration. 

The solution was then precipitated by ammonia, filtered, and 
lime determined in the filtrate by means of oxalate of 
ammonia ; no magnesia was found to be present. 

B 2 
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The precipitate on filter was diasolred in a little dilnte 
suIpLaric a«id, then greatly dilated with water, and boiled for 
flome time, when a small quantity (026 gr.) of a white pre- 
cipitate fell, which was weighed and tested for titanic acid, 
but found only to conebt of columbic acid, (that is, if no 
tantalum is present, as no means of separating them ifitnoim,} 
it was therefore added to the former. 

The solution after this precipitation was supersaturated with 
ammonia in excess, and then oxalic acid added until a very 
faint a«id reaction was perceptible. The oxalates thus preci- 
pitated were filtered ofi', washed, ignited, and dissolved in 
hydrochloric acid; the solution treated with sulphate of 
potash to separate the cerium and yttria, which were both 
determined in the usual manner. 

The filtrate from the precipitated oxalates was now preci- 
pitated by hydrosulphuret of ammonia, and the alumina, 
iron, and uranium determined as in the previous analysis. 

The results obtained were as follows : — - 

Mineral employed for water determination, 2d'42 grs. 
Loss on ignition, . . 1-33 „ 



Mineral employed in analysis 
Columbic acid obtained. 




12-35 
5-29 


Do. on boiling, 






0-26 
018 


Ignited oxalates, 
Yttria, 






4-37 
3-67 


Sesquioxide of cerium, 
of iron, 






0-71 
0-86 


Oxide of uranium. 






0-39 


Alumina, 






0-71 


From which the per centage calculated vi 


ill be :— 


Columbic acid. 


44-90 




Alumina, 


5-66 


2-64 


Lime, 


0-81 - 


0-23 


Yttria, 

Protoxide of cerium. 


?9.72 
6-35 


9 
0-77 


of uranium, 


303 


0-35 


of iron, 


6-26 


1-38 


Water, 


4 


62 


402 



100-25 
If we calculate the yttria and columbic acid as before, the 
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ratio bebween the acids and basea are as 5-28 to 11'31, which 
is most likely as 2 to 1, althongh it is impossible, as in the 
case of Enxenite, to dedace any satisfactory formula before we 
are better acquainted with the compounds in question. 

From this analysis the mineral appears to be a new species, 
and it haa accordingly been called Tyrite.* It can be most 
readily distinguished from the Euxenite by the following cha- 
racters: — 

By its specific gravity much higher than that of Euxenite, and 
ty being brittle. By its behaviour when heated. By its re- 
actions with phosphate of soda and ammonia. 

And, lastly, by its chemical composition, and the absence of 
titanic acid. In short, though it is impossible at present to fix a 
formula (or it, it must be regarded as mainly consisting of a 
hydrous columbate of yttria. 

III. — Yttrotitanite or Keilhacite. 
This mineral was first found by Weibye, at Buiien, an 
island, near Arendal, and was analysed simnltaneously by 
Scheerer and Erdmann, who respectively named it yttrotitanite 
and keilhauite — it was not crystalized although it possessed 
two oleavagea. Mr Dahl has however found it crystallized at 
Arkeroen, in regular and diatinct crystals, belonging to the 
monoklinobedric system. Some of these weighed as much aa 
2^ lbs., and from their size and rough surfaces could only be 
measured by the band goniometer. 

The following figures give the crystalline forma : — 
Vig. 3. Fig. i. 



wo *o) 




* From Tp-, ths ITonregiBQ god of w>r, thie mineral being discovered at 
■bout the ume time u the commencemeDt of the present war. 
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From which form approximative meaaurements were obtained 
by the common goniometer. 

= 147° 

= 149° 

= 125° 

= 122° 

= iss'-ao' 

= 143='30' 

The angle M : T ia the average of measurement from four 
different crystals. As the junction of T : T is always cut off 
by the plane M, and all tbe crystals hitherto obtained are 
hemitropes, so that the planes T:T, which form an acute 
angle, belong each to its own half of tbe crystal, the direct 
determination of the angle T : T is too uncertain, but reckoned 
from M : T = 147°, it will be 114°. The angle a = 68°. 

From these data Mr Hansteen has had the kindness to cal- 
culate the following values : — 





AneB 


1 1 i. : e = 0.835 


1 ; 0-766, and 


a 


S = 


140°, 42- 




M ; » = 123", 27' 


S 


+ = 


149", 14' 




a : T = 114°, 26-, 43- 


+ 


T = 


135°, 11', 17' 






T 


= 


161°, 18', 48- 






-o 


«P = 


143", 34' 








720" 




The obBerved forma are — 








a = 





P 




+ o = 


+ 


P 






-^ 


P 




r = 


2P 






* = 


+ 


*=■ 



The positive terminal planes have on moet of the crystals a 
strong vitreous lustre, as if polished by friction, and have a 
great number of small furrows arranged in rows parallel to 
the edges between T and + o. The vertical prismatic planes 
are smooth, but possess much less lustre. Tbe negative ter- 
minal planes are rough, and irregular by reason of an oscil- 
lating combination between the planes — o and T, by which 
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t^e crystals sometimes are lengthened in this direction, as 
shown by Fig. 4. The cleavage planes are very distinct, and 
axe parallel to the plane r ; and it was easy to cleave out pieces 
of a rhombic setftion, the angle being about 138°, do third 
cleavage was observed- 

The specific gravity at 60" Fahr. was found to be 5-53. In 
analysing it I determioed to follow the method employed by 
Scheerer, and in consequence 22'78 grains were digested in 
hydrochloric acid, by which it was readily decomposed. Much 
water was then added, and the whole filtered from the silica ; 
bat I foimd that On attempting to precipitate the titanic acid 
from this solution by .boiling, as stated by Scheerer, no pre- 
cipitation occurred j the solution was therefore thrown down 
by ammonia, washed, and re-dissolved in dilute sulphuric acid, 
when a small quantity of silica remained undissolved, which 
was filtered off, and much water then added to this solution, 
and boiled when the titanic acid was readily thrown down and 
weighed. ' On ignition it was found to be slightly tinged with 
iron. 

In the filtrate from the ammoniacal precipitate, lime was 
precipitated by oxalic acid ; the oxalate collected, ignited, and 
dissolved in acetic acid, to separate some manganese which 
was precipitated with it, and determined as sulphate. The 
solution from this gave a precipitate of oxalate of lime. 
And on Evaporation of fiie filtrate' a small quantity of inso- 
lable matter remained which reacted for titfuiic acid before 
blow-pipe, and was considered as sach. ^ 

The silica was treated with hydrofluoric acid, which left a 
very small quantity of titanic acid undissolved. 

The Idlution ftota whi<ih th4 titanic acid had been separated 
by boiling was now neutralized by ammonia, and precipitated 
by oxalhte of kitninouia, and the yttria determined in this as 
usdal. 

The filtlrate from this last precipitate was found to contain 
iron,'t(lulnit(tt,' and glixcina, which, after precipitation by hy- 
drosulpbufct of ammonia, Vere all determined in the usual 
way; the glucina being ' separated by carbonate of ammonia, 
and the aesi^moiide of iron freed froii alumina by caustic 
potash. The teeultii obtained were : — 
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Mineral employed, 


22-7 


8gr« 


Impure Silica 


obtained, 


. 7-66 .. 


Titanic acid, ftom do., . 


-69 .. 


Titanic acid. 


from solution, , 


•32 .. 


Titanic acid, 


mth trace of iron. 


6-39 ... 




0-07 .. 


Yttria, 




1-09 .. 


Snlphate of Ume, 


10-80 .. 


Sesqnioxide of iron. 


1-63 .. 


Alumina, 




1-83 .. 


Glucina, 




012 .. 




007 .. 


IVom wtich the following percentage 


rOBults irill 


tained : — 








In 22-78. In 100. 


Oiygen. 








SUica, . ■ • . 


7-14 31-33 


15-06 
11-18 


26-2 


Titanic acid, . . 


6-39 28-84 




Alumina, . . . 


1-83 80S 


3-75 


4-0' 


Glucina, . . . 


-12 -62 


■32 


ime, .... 


4-45 19-56 


5-56 




Yttria, .... 


. 109 4-78 


■95 




Protoxide of iron. 


. 1-56 6-87 


1-62 


8-0 



22-64 99-41 
Tliis analysis agrees pretty irell with those of Erdmann 
and Scheerer, with the ezceptjon that the yttria is not more 
than half the amoont found by them, and the lime and ala- 
mina are both somewhat higher. Erdmann gives the for* 
mala, as 

which, however, does not seem to be correct, as he snpposes 
the titanic acid to be entirely combined with the yttria, which 
here is evidently not the ease. It seems probable to me 
that the yttria only replaces a part of the lime, and although 
it may be aD eBsential ingredient, in so far as.it may never be 
absent, atill it most probably does not play so important 
part as to show itself in the formula. Supposing the titanic 
acid to play the part of a base, we shall find that the oxygen 
of the base to that of the silica will not be far irom the 
ratio of 3 : 2, not farther indeed than the several analyses 
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differ amongst themselves. This will, therefore, be tlie same 
as Sphene, so that the formnla might be considered aa 

R si' or (A" S) Si' 
as the percentage of silica is the same as in Sphene. It ap- 
pears to me doubtful whether ve can consider any mineral 
as tme silico-titanates or silico-tantalates ; and it is probably 
preferable not to do so, on account of- the great differences in 
properties between silicic and titanic acids. 



On Mineral Charcoal. By Robert Hareness, F.R.S.E., 
F.G.S,, Professor of Mineralogy and Geology, Queen's Col- 
lege, Cork. 

Mineral Charcoal, or, as it is termed in some parts of Eng- 
land, " Mother Coal," occurs in greater or lees abundance in 
almost every description of coal.* It usually presents itself 
in the form of a black, pulverulent, fibrous, silky-looking sub- 
stance, coating or embedded in the ordinary mass of the coal. 
Sometimes, however, instead of having a fibrous structure, it 
is somewhat granular, and both these forms may, in some 
cases, be Been in the same coal. 

This substance, when fibrous, makes its appearance in a 
shred-like state, but when it has a granular aspect it is fre- 
quently manifest as a thin layer covering a face of the coal, 
and these layers often form laminse among the seanu of coal. 
The occurrence of mineral charcoal in fossil fuel is not a cir- 
cnmstance which always prevails, and there are certiun con- 
ditions connected with coal-seams which lead to the preva- 
lence, in some beds of coal, of this matter, while in others it 
makes its appearance only to a very sligbt extent. 

On seeing a portion of mineral charcoal embedded in a mass 
of ordinary coal, it will be at once perceived that it must have 
owed its occurrence, in such a situation, to the influence of 
causes which have not operated uniformly on coal-seams ; and 
when we see a considerable mass of this substance associated 

* Tbt laMuiM hare termed mbigrsl charco&l ii not, in lt< cbemical compo- 
riUon, in bU cues allied to uittuvcite, bat ia ibnt matter which, in iti external 
aspect, someirhat rsBemblea wood charcoal, and to which the name mineral 
charcoal has been applied by mtDcralo^i ta. 
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together, it will easily be perceived that this asBociation Is the 
result of partial drifting, since we have mineral charcoal so 
combined that, although each separate piece has its fibres 
parallel, the whole of the pieces are confusedly heaped to- 
gether. 

This partial drifting of the matter which now occurs in the 
form of mineral charcoal is bonte out by other circumstances, 
which at once show that this substance must, to'a certain ex- 
tent, be regarded as- an accidental feature in coal. Among - 
these circumstances, we find the evidence afforded by the in- 
terculated strata is such as to justify the conclusion -that 
when this mineral charcoal makes its appearance in consi- 
derable masses in a fibrons state, it owes its position to partial 
drifting. 

In the sections given by Mr Dawson of the coal-measures 
of South Joggins, Nova Scotia (Quart, Jour. Geol. Soc, 
Vol. X., p. 3), we have two instances given of the occurrence 
of mineral charcoal, and in both 6f these the nature of the 
acoompanylDg deposits is such as to indicate the operation of 
drifting causes. 

In the first instance, we have a " coal, with much mineral 
charcoal," 8 inches thick, lying upon " under-clay, hard and 
arenaceousy" 3 feet in thickness, a description of floor which 
shows considerable motion in the water from whence it ema- 
nated. The second instance furnishes us with " coal and 
bitaminous shale, prostrate trunks of trees, and mineral char- 
coal," half-an-inch in thickness, resting on " sandstone witJi 
clay parlangs," also indicating the prevalence of motion 
during the deposition of this bed containing mineral charcoal. 

The coal-fields of Great Britain,' likfewise, prdvide us with 
proofs that this matter also occurs among th^ coal in conse- 
quene« of partial drifting. As an instance of this, in tWo 
coiU-seams which are wrought near Sanquhar, in DutnfrieS- " 
shin,' where the 'great coal-field of Scotland has its' most ' 
Boulliecly lunit, we meet with the same causes influencitig the ' ' 
appearance of mineral charcoal. 

Here we have a coal called the Oalmstone-seam, from the' 
circvmeiAnce that its roof is formed of fine indurated light- 
grey clay, a deposit which must have sprung from a compara- 
tively tranquil medium, and in this coal we have few traces of 
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the mineral charcoal, the coal having a hright aspect. In the 
other coal, which is known under the name of the Creepy, we 
have abundance of this substance, more particularly in the,, 
higher part of the seam, which in some spots is absolutely 
composed of mineral charcoal. The nature of the deposits 
overlying this bed of coal points out from what circumstances 
it derived its peculiar composition. The roof of the Creepy- ■ 
coal consists of a flaggy sandstone, such as would ai^e from . 
the operation of water in motion, in the form of currents ; and 
previous to the deposition of this sandstone roof these currents 
carried portions of plants, which became water-logged and fell 
to the bottom, forming the mineral charcoal which enters so 
largely into the composition of the Creepy-coal. 

The occurrence of mineral charcoal is not confined to the 
coal of the carboniferous formations alone. The oolitic coal of . 
Virginia also affords this matter, and the tertiary coals of Great . 
Britain, as these are developed at Bovey Tracjj also furnish . ' 
ua with mineral charcoal. 

These, however, differ in their nature, and likewise in their 
aspect, from those which are obtained iirom the true coal-fielda 
of Great Britain, yet there is every, re(ison to conclude, that 
they originated from the same conditions. 

As .regards the nature and origin of mineral charcoal, the . 
appearance which this subatance presents at once . furnishes 
sufficient proof of its being vegetable matter. Howeyer, as it , 
has both a granular ftnd a fibrous aspect^ so it seems to differ. . 
in its vegetable nature. . When submitted to the microscofie, 
the granular variety does not afford the same regular struc- 
ture as does the fibrous kind. The for^ner appears to cooust 
of a mass of cells which are comparatively only slightly, ^lon- 
gated, and these have, so far as can be seep, the structure of 
simple cellular tissue, which has probably been derived from 
the ordinary plants usually entering into the composition of 
coal. . When this tissue is sufficiently hardened to admit of 
its being sliced transversely, an arrangement of cells in ;i^ 
hexagonal form is manifest, a description of tissue which 
occurs in the woody cylinder of sigillaria as well as in the . 
gymnospermouB vegetation which makes its appearance in the ' 
carboniferous formation. 

Concerning the more fibrous variety of mineral charcoal, 
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this exhibits, not only wheii viewed under ordinary c 
stances, but likewise vhen submitted to microscopical exami- 
nation, s more highly organized stmcture than that which 
exists in the granular kind. A longitudinal section of the 
fibrous variety shows that the walls of the cells, instead of 
being simple, are marked by nnmerons hollow spaces which 
have commonly an eTliptical form, the major axis of the 
ellipsis being across the cells. The spaces are closely ap- 
proximated one to another, and they present a form of tissue 
which is allied to the discigerous tissue of conifera, and the 
fibrous mineral charcoal appears to have been derived from 
the woody portion of plants which had some affinity to this 
tribe of gymnoflperma. 

On comparing this fibrons tissue with that of a fossil ob- 
tained irom the coal mines at Ince Hall, near Wigan, which 
I procured last summer when visiting this neighbourhood along 
with Mr Binney, I find that the structure of both these is 
such as to support the conclusion that the fibrous mineral 
charcoal has been derived from plants of a similar character 
with the fossil referred to. This fossil, which seems to belong 
to the Cslamodendron of Brongniart is, in p»^, converted into 
iron-pyrites, and in part into mineral charcoal. It possesses 
the markings of nodi, such as prevail in calamites, and these 
are about half an inch separate &om each other. But as the 
specimen is devoid of the external portion, its affinity to the 
ordinary plants of the carboniferous formation cannot be 
distinctjy made out. There is sufficient evidence to show that 
this plant has, however, been the fertile source of the fibrous 
mineral charcoal. From the structure of this variety of mi- 
neral charcoal, and from the nature of the vegetation from 
which it appears to have been principally derived, it would 
seem that forms somewhat allied to conifera were the tribe 
of [Jants supplying this substance. 

As mineral charcoal occurs abundantly in some varieties of 
coal, it most hare been derived from plants which prevailed 
to a considerable extent during the coal epoch ; and since 
neither Sigillaria, the most prevalent form, nor Lepedodendron 
afibrd the discigerous structure which manifests itself in mi- 
neral charcoal, this woody matter may have formed portions 
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of another prerailing genns, viz., calamites, the aatore of 
the tiesae of which we are still in igaorance. Lindley and 
HuttOD, in the Fossil Flora, observe, when describing calamiteg 
DodoBos (plate 15, 16), " This belongs to a large and well- 
known claBS of fossils of n^hich the stems are more abundant 
in the beds of the carboniferous fOTmation of the North of 
England than any others. The; are often found tn close 
alliance with the coal itself, espetnalty when thin layert of 
mineral charcoal are discovered upon it:'" a circumstance 
Bnpporting the conclusion of the relation of mineral charcoal 
to calamiteS) and when it is considered that the specimen of 
calamodendron from Wigan, containing the same form of 
structure, is marked by nodi, one of the characteristic features 
of the oalamites, the conclnsion that this sabstance has been 
derived from such plants, is, to some extent, borne out, leading 
to the inference that calamites were gymnospermona plants 
having some affinity to the modem conifera in their internal 
etmcture ; which probably may have consisted of a narrow 
woody cylinder, marked with discs, enveloped in a great mass 
of simple eellular matter. 

With respect to the mineral charcoal which is found in 
coaly deposits of an age postonor to the carboniferous forma- 
tion, this also partakes of a gymnospermous character. Among 
the oolitic coal of Virginia, North America, mineral charcoal 
of this nature occurs ; but, according to Mr Darker, this be- 
longs rather to cycadia than conifera. That which is met 
with in the lignite of Bovey Tracy is decidedly coniferous, 
and the mode in which the circular areolce arrange them- 
selves, as seen in lon^tudinal section, shows an intimate rela- 
tion to some of the modern conifera. In these three varieties 
of coal we have three forms of fibrous mineral charcoal, which 
are, to a considerable extent, related to each other, and which 
have been derived from representatives of the same tribe of 
plants, viz., gymnosperms, and the mode in which these are 
met with at once points out that the partial drifting of vege- 
table matter was the cause of the occurrence of mineral char- 
coal. 
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On a Simple Variatkm Compatg. By William Swiw, 

F.R.S.E., F.R.S.S.A • 

Aboat two years ago, my friend Mr John Adie commniu- 
cated to the Royal Scottish Society of Arts the description of 
a new variation compaaa. His instrument, which is intended 
to he used along with an ordinary theodolite, was devised for 
the purpose of ascertaining the magnetic meridian with greater 
accuracy than is attainable, either by the use of the compass 
usually attached to theodolites, or by employing the more ordi- 
nary forms of the azimuth compass. 

Mr Adie's very elegant invention is described in the Trans- 
actions of the Royal Scottish Society of Arts, vol. iv., p. 138. 
It consists of a delicately-suspended compaes-needle, inclosed 
in a tube furnished with collars, which are placed in tiie Ys 
of the theodolite, the telescope having been previously re- 
moved. The ends of the needle, which are brought to fine 
points, are nearly in contact with finely divided glass dia- 
phragms ; and the needle being viewed through the dia- 
phragms by powerful eye-pieces, has its ends accurately re- 
ferred to those divisions. It is easy to see how, in this man- 
ner, the axis of the tube with its collars, — which, when placed 
in the Ys, is coincident with the axis of the theodolite tele- 
scope occupying that situation, — can be placed parallel to the 
axis of the needle ; and the reading on the horizontal limb of 
the theodolite corresponding to magnetic north may be ob- 
tained. 

From actual trial, I was so much satisfied of the excellence 
and utility of Mr Adie's instrument, that I felt desirous of 
having something of the same kind applied to a Kater'a alti- 
tude and azimuth circle in my possession ; but as the telescope 
of that instrument, unlike that of the ordinary theodolite, 
does not admit of being removed, I was obliged to adopt an 
arrangement totally different from Mr Adie's. 

The instmrnent I devised was constructed for me by Mr 
Adie in the autumn of 1852 ; and I now describe it, in the 
hope that it may be useful to persons who, possessing instru- 
* Re«d b«farc the Boyil BcotUah Bocicty of Arts. 
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meats analogooB to Kater's circle, or indeed any fwm of theo- 
dolite, ma^ wiab to make observatioiis of magnetic deoUaataiOn. 



It C(aifii8te of a ctdlar A, fitted so as to elide without much 
.friction upon the object-end of the telescope of ^ theodolite 
with whioh it is- to be used ; an ann B, projecting in front of 
the telescope, furnished with a fine steel point C ; and a small 
oollimating magnet LF, supported on an agate cap, which 
turns on the point C. The beat form for the oollimating mag- 
net, would, I conceive, be that of a hollow steel cylinder, car- 
Tying at one end a lens L, and at the other a cross of spider- 
linea F, as represented in the figure, — a constructioQ which 
hae been adopted in vtirious magnetic declinometers. In the 
instrum^it made for mo by Mr Adie, instead of the cylinder 
shown in the figure, there are two steel plates, each 6 inches 
long, 0-3 broad, and 002 thick, placed parallel to each other, 
and connected at the ends by light frames of braae ; an ar- 
rangement which answers exceedingly well. One of these 
frames carries the lens L, and immediately behind the other, 
and between the plates, so as to be out of risk of injury, is 
placed a diaphragm carrying the cross fibres F. The lens is 
not achromatic, but as its aperture is only 0-2 inch, while its 
focal length is 4-7 inches, the image of the cross fibres formed 
by it is tolerably well defined. I should recommend, however, 
the adoption of an achromatic lens of greater aperture, and 
shorter focal length than that which I have described, and the 
hollow cylindrical magnet instead of the parallel steel plates; 
for the cylindrical magnet will admit of the lens and cross 
lines of the coUin^ator being more firmly fixed in theii places, 
whUe at the same time they will be leas liable to derangement 
from handling the magnet. It is scarcely necessary to ex- 
plain, that the rays of light proceeding from the cross fibres, 
which are placed in the principal focus of the lens, are rea- 
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dered parallel by the lens, and thos enter the telescope of the 
theodolite in a fit state to be brought to focus at the dia- 
phragm wires, where thej ibrm a distinct image of the cross 
fibres. A light tnbe represented in the figure bj dotted lines, 
slides over the whole, so as to protect the magnet from currents 
of air ; and is furnished with an aperture at its end, covered with 
glass, through which light is thrown by a small reflector to illu- 
ininate the cross fibres. 

The method of obserration consists in first making the 
image of the intersection of the collimator cross fibres coincide 
with the middle diaphragm wire of the tbeodolite telescope, 
which is easily effected by means of the tangent screws of that 
instrument, and then reading off the verniers on its horizontal 
limb. If the magnetic axis of the magnet were parallel to the 
optical axis of the collimator, the reading on the limb for mag- 
netic north or south would thus be at once obtained ; but as 
such a condition can never be strictly fulfilled in practice, it 
is necessary, wbere an accurate result is wanted, to repeat 
the observation with the needle in an inverted position. For 
that purpose the agate cap is made to screw into opposite sides 
of the magnet, which thus admits of being snspended with 
either side uppermost. By taking the mean of the readings 
in the two positions of the magnet, any error caused by want 
of parallelism in the line of coUimation and the magnetic axis 
will be either wholly or nearly eliminated. Half the differ- 
ence of the readings in the two positions of the needle, care- 
fully determined from a number of observations, may be regis- 
tered and applied as an index error, when the needle has been 
observed without having been inverted ; and such a mode of 
observation will probably be sufficiently accurate for the ordi- 
nary purposes of the surveyor. 

It is desirable that the instrument be adjusted so that the 
difference of the readings in the two positions of the magnet 
may not be great. For as the correction, for want of perfect 
adjustment, obtained by taking the mean of those readings, 
will generally be only approximate, it is well that any residual 
error should bo confined within as narrow limits as possible. 

In order to ascertain the variation of the compass, or to 
apply the observations of the magnet to the ordinary purposes 



) by Google' 



Simple Variaiwn CompasB. 81 

of florveying, it is oecessary to direct the theodolite telescope 
to a meridiaQ mark, or other proper object, and to read off its 
horizontal limb ; and it is desirable that this should be done 
both before and after observing the magnet. The collar A 
should be adjusted to the telescope before taking the observa- 
tions of the meridian mark ; and the magnet and its cover 
should be put in their places, and removed again, with as de- 
licate manipulation as possible, in order to avoid disturbing 
the theodolite, — the cover for that purpose being mode to slide 
off and on with very little friction. Practically, I have found 
no sensible discrepancy in the readings for the meridian mark 
arising from disturbances caused by handling the magnet and 
its cover; but if it be deemed desirable to avoid altogether 
the chance of such errors, it may be done by furnishing the 
aperture in the cover, which illuminates the collimator cross, 
with a piece of parallel plate-glass. The meridian mark may 
then be seen through this glass, and observed without remov- 
ing the cover, immediately after observing the magnet. Any 
error due to refraction will be eliminated by reversing the 
cover, when it is replaced after reversing the magnet, and 
again observing the meridian mark ; but a good piece of glass, 
such as that which is used for making the mirrors of sextants, 
will cause no error from refraction appreciable with the mag- 
nifying power of an ordinary theodolite telescope. 

It is always proper, however, to reverse the cover, in order to 
eliminate the effects of any attraction it may esert on the mag- 
net ; and for the same purpose, I have always observed with the 
vertical limb of my Kater's circle facing alternately east and 
west. I may add, with reference to the observations of mag- 
netic declination given in the sequel, that I have since ascer- 
tained that when that instrument was brought as near as was 
possible to a collimating magnet, suspended by a very delicate 
silk thread, and observed through a telescope, it caused no per- 
ceptible deflection. 

The practical limit to the accuracy of observations made by 
such an instrument as that which I have described, is the fric- 
tion of the point of suspension. When the needle shows any 
symptom of not swinging freely, the point should be carefully 
^arpened on a hone, — a process which any one may learn to 
perform for himself. 
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I find that the moBt consistent readings are obtained, not 
by waiting until the magnet comes to rest, but by causing tbe 
theodolite wire to bisect the arc of vibration of the magnet) 
by estimation, as soon as that arc ie reduced to about 8^ or lO*. 
If the magnet has come to rest, it is easy to make it vibrate 
again in a small arc, by cautiously approaching to it a magnet 
or a piece of iron, which is again removed to a sufficient dis- 
tance before making the observation. 

As an example of the performance of the instrument, I 
select the last observation of magnetic declination I have 
made.* 



Greenwich Meui Urns. 


Obseryed Aiimuth of line of 
two Vernier.. 


1864, April. 
10* It 30>>» 
34 
38 


Before reverwl of mignet, 
77° 46' 10" 
46 10 
46 8 


1*. 45" 
48 
51 


Aftei- rBTerl*! of m^net. 
77° 43' 37" 
43 45 
42 25 


S;;}" "" 


77= 44' 42" 



Azimuth of the m^netic axis of tbe maga^t^n" 44' 42" 
Azimuth of Irue north . .= 102 48 44 



Variation of needle 



= 25° 



2" west. 



The Kater's circle, by means of which these observations 
were made, has both its vertical and horizontal limbs 6'fi inches 
in diameter, each furnished with two verniers, reading 10". 
The azimuth of the true north was deduced from transits of 
the sun, taken near the meridian, in the following manner ; — 
The vertical circle being placed approximately in the meridian, 
the Bun's transit over the five diaphragm wires was observed ; 
and the error and rate of the chronometer used were ascer- 
tained by comparisoQ with the Edinburgh time-ball within 
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an hour after observing the enn. The Greenwich meftn time 
of the sun's transit across the theodolite wires was thus ob- 
tained, — the correction for the rate of the chronometer in the 
short interval between the observations of the son and the 
time-ball never exceeding O'-l. The sun's hour-angle, at 
the instant of hia transit across the middle wire of the theodo- 
lite, was then easily found from the known longitude of the 
station ; and the deviation of the plane of the instrument from 
the meridian was calculated with sufficient accuracy by the 
formula 

Sun's hour angle x cos. sun's declination x coaec. sun's zen. diat. 

Id this manner, on various days, I obtained seven observa- 
tions for the azimuth of the trae north, the greatest difference 
between any single observation and the mean of the whole 
being SO". 

I have ventured to give this brief description of the process 
by which the variation of the needle given above was ascer- 
tained, not on account of any novelty it possesses, but merely 
to enable the reader to judge what degree of reliance is to be 
placed in the result. 



Notes on eome Substances which exhibit the phenomena of 
Fluorescence. By Dr J. H. Gladstone, in a Letter to 
I>r Andekson. 

To Pr«f8Mor Ansbbson, M.D., F-B.S.E. 

My dear Sir, — When I read my short communication 
" On the Fluorescence exhibited by certain Iron and Platinum 
Salts," at the Liverpool meeting of the British Association, 
you kindly offered to publish the results of my observations 
in the Philosophical Journal. I felt then that my experi- 
ments were very incomplete ; but since that time I have re- 
peated most of them, examining the blue appearance more 
critically ; and I now transmit to you a fuller description of 
the phenomena. "Will you allow me also to add an account 
of a few other substances that exhibit fluorescence, but which 
have come under my notice more recently. 

f2 
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It vaa while investigating the laws of chemical affinity, 
that I had occasion to make man; mixtures of iron salts, and 
I observed that several of these exhibited, at the edges of the 
eolation, a peculiar blue dispersion of light, similar to that 
vhich occurs in bisulphate of quinine and some other sub- 
stances, and which, since the admirable research of Professor 
Stokes, has received the appellation " fluorescence." 

Ferrocyanide of Iron in Oxalic Add. — If ferrocyanide of 
potassium be added to a salt of the sesquioxide of iron, we all 
know that a blue precipitate will form ; but if this addition be 
made in the presence of oxalic acid, it is not a precipitate, 
but a blue solution that results. On the surface, and about 
the edges of this, appears a blue, which is easily distinguish- 
able from the colour of the solution. It can be shown to best 
advantage when the citrate of iron is used in its production, 
since a portion of that salt always remains undecomposed, and, 
by its green colour, renders the superficial blue more evident, 
especially if it be in considerable excess. If there be not 
sufficient oxalic acid, an extremely fine precipitate difinses 
itself throughout the liquid, and the blue refraction is more 
apparent ; if the oxalic acid be in very large excess, the so- 
lution is perfectly clear and transparent to transmitted light, 
aad it is difficult to observe the blue refraction by reflected 
light, unless a ray from the sun passing through a slit in the 
shutter be allowed to fall upon it. A solution of prussiau 
blue in aqueous oxalic acid exhibits the same phenomenon. 

It was important, of course, to ascertain whether this blue 
appearance was due to actual Jluorescence, or was merely a 
case of opalescence produced by minutely divided solid matter. 
Upon the slightest inspection of a solution in not very strong 
oxalic acid, it was evident that there was a large amount of 
opalescence ; therefore, a perfectly clear solution was pre- 
pared by the addition of a very large quantity of the vege- 
table acid, and the following experiments were made. 

lei, A strong solution of bisulphate of quinine was prepared, 
and placed in a glass vessel behind a slit in the window 
shutter, in such a manner as to cause the sun's ray to paes 
through it. It was found to cut off the fluorescent raya so 
completely, that a solution of bisulphate of quinine in a test- 
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tube, held ia the ray behind it, appeared perfectly free from 
colour. AnoUier teat-tube, containing the Bolution of ferro- 
cyanide of iron in oxalic acid, was placed in the aamo posi- 
tion ; tbe internal dispersion vas much diminished, though 
not altogether destroyed, and it was of a greener hue than 
when the sulphate of quinine was not interposed. This efiect 
did not take place on the interposition of a similar thickness 
of distilled water. From this it was concluded that tbere was 
true, as well as false, internal dispersion. 

2(f , Thinking that if the solution under examination were 
itself fluorescent, it ought to cut off the rays capable of pro- 
ducing fluorescence, just as the quinine salt does, I filled two 
glass vessels of similar form and size, the one with a solution 
of ammoniacal sulphate of copper, the other with a solution 
of Prussian blue in oxalic acid. They were almost identical 
in colour and appearance when viewed by transmitted light ; 
when examined by reflected light, the iron solution appeared 
dull and slightly green, and the result proved that the light 
which passed through them was really very different in its 
properties. When a tube containing bisulphate of quinine 
was placed in a ray of light which bad passed through the 
copper solution, its course was marked by a beautiful fluores- 
cent blue ; but when placed in a ray that had traversed the 
l>lue iron solution, it remained colourless. When a solution 
of the Prussian blue was itself substituted for the quinine salt 
in the tube, a like result was obtained ; the ray that had 
passed through the ammoniacal copper solution produced a 
fine fluoresceuce, while that through the iron solution exhi- 
bited little or no internal dispersion ; and so it was with other 
fluorescent substances. This difference of action of the two 
blue solutions equally took place when the ferrocyanide was 
diluted so as to be far lighter in colour than the copper solu- 
tion. 

On casting the prismatic spectrum into a vessel containing 
Prussian blue dissolved in oxalic acid, it was found that the 
solution transmitted green light in those parts of the spec- 
trum which are ordinarily yellow, and blue in those portions 
which are usually green or blue ; while nothing was trans- 
mitted in the violet portion of the spectrum, nor did any lu- 
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minons appearance prcBent itself (as in the case of bianlphaie 
of qoiuine) beyond. The peculiar phenomenon of the bine 
coloration of the liquid itself to a certun depth was exhibited 
abont the least refrangible portion of the ordinary blue ray. 
I should hare defined these positions by a reference to Fraun- 
bofer's fixed lines ; but the atmosphere was too hazy at this 
season of the year to admit of my obtidning a sufficiently good 
and bright spectrum by means that exhibited the lines plainly 
enough in the summer. 

Meconate of Iron. — The red solution that results when a 
salt of the seaquioxide of iron is added to meconio acid, ex- 
hibits on its surface a faint fluorescence. It showed itself 
when the red was produced by double decomposition Irom the 
ferric, nitrate, sulphate, or chloride ; but I failed to detect it 
in the red solution that ensues when sesqnioxide of iron itself 
is dissolved in meconic acid. I believe this arises from the 
meconate thus produced being a more acid compound ; for 
there are several meconates cf seaquioxide of iron, and I found 
that the iron salt ebould be in excess to cause the blue, while 
the addition of a large excess of meconic acid to a fluorescent 
red solution will cause the appearance to cease. 

The bine in this case also seemed to be partially due to 
opalescence ; but it was diminished in a marked manner when 
a solution of bisulphato of quinine was interposed in the in- 
cident ray. When placed behind a screen of ammoniac^ 
sulphate of copper, it displayed an intense blue ; but when 
held behind one of ferrocyanide of iron dissolved in oxalic 
acid, scarcely any blue was perceptible. 

This meconate was found to transmit none of the rays of 
the prismatic spectrum excepting the red and orange, and the 
fluorescence in this case appeared to manifest itself about the 
region where the green passes into the blue. 

Gallate of Iron. — A very faint fluorescence is exhibited by 
the greenish-black solution that ensues when gallic acid is 
added to a salt of sesquioxide of iron perfectly free from prot- 
oxide. The blue fluorescence appears to be unaffected by an 
excess of either the metallic salt or the acid. 

Platinum Salt. — If dilnto solutions of bichloride of pla- 
tinum and of iodide of potassium be mized together in the pro- 
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portion of two equivalents of the latter to one of the former, 
a brownish-red aolation reanlts, which exhibits a blue appear- 
ance at the edges. If to each a solution successiye portions of 
either the platinum salt, or the iodide of the alkali, be added, 
the fluorescence gradually diminishes, and eventnall; ceases 
to be discernible. What the fluorescent compound here is I 
have not been able to ascertain with any degree of certainty. 
Vwre biniodide of platinum is insoluble in water, and its solu- 
ticm in iodide of potassium is of a most intense red, without 
any Buperfici_al blue. Probably chlorine in some condition 
form's a constituent of the compound ; indeed the fluorescence 
was found to be rather increased than otherwise by the addi- 
tion of chloride of potassium, though the red colour was con- 
Biderably reduced. That this internal dispersion was not due 
to mere opalescence, was proved by its not being exhibited 
when the incident light had passed through quinine salt. 

Besides these experiments on iron and platinum salts, I have 
made several with the specimen of comenamic acid which you 
were hind enough to give me. I subjoin the results. 

Alkaline Comenamatee. — I found that an aqueous solution 
of the acid itself is absolutely devoid of dispersive power upon 
a ray of light, but that when combined with an alkaline base 
it is very fluorescent. If excess of potash be added, a blue 
results which is almost equal to that of bisulphate of quinine ; 
and as the solution is itself perfectly transparent and colour- 
less, it may serve as a good additional means of analyzing 
light. The blue does not appear when the comenamate of 
potash is placed in a ray that has traversed a solution of qui- 
nine atJt, or of Prussian blue in oxalic acid ; but it is rendered 
very visible in a ray which has passed through the ammonia- 
cal copper salt. Oti throwing a prismatic spectrum upon a 
solntion of this salt, the blue dispersion was found to take 
place in the violet portion of the beam. 

The comenamate of soda resembles the potash salt. 

The ammonia salt, the epipolic dispersion of which Mr 
How has mentioned in his paper (Trans. Roy. Soc. Ed. xx., 
Pt. 2), was also examined. I found it required great dilution 
to bring out the effect properly ; and it did not seem to me to 
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give a bine equal in inteneity to that of the compounds vith 
the fixed baseB. 

Baryta, or lime-water, added in excess to a Bolation of co- 
menamic acid, likewise givea a flaorescent solution. 

Mr How remarks that comenamic acid usually combines 
with bases in two proportions ; and I have strong reason for 
thinking that it is the more basic compounds that give the 
appearances abore noted. 

Comenamate of Iron. — Sesquioxide of iron enters into two 
combinations with comenamic acid. The more acid one is of 
a wine-red colour, and exhibits no dispersion ; the basic one 
is of a bluish purple, and when sufficiently diluted becomes 
fluorescent. Thus, if nitrate of iron in excess be added to 
comenamic acid, and water be poured on to the deep purple 
liquid, it will change through claret and pink, and then there 
will appear some faint bine rays, which are not exhibited 
when a solution of bisulphate of quinine is interposed. On 
throwing a prismatic spectrum on to this compound, [ did not 
detect the illumination of any extra-spectral rays. 

Comenamate of Quinine. — Considering that so many salts 
both of quinine and of comenamic acid caused the phenomenon 
of fluorescence, it seemed not improbable that a compound of, 
the two might give it with increased eflect. However, experi- 
ment proved it otherwise. To a solution of comenamic acid 
quinine was added, until a portion of the alkali remained un- 
dissolved, even after standing over night. The solution thus 
obtained showed no dispersive power ; on dilution a very fiunt 
blue appeared, when viewed in the most favourable positions ; 
but it is quite possible that this may even have arisen from 
some minute impurity. The addition of sulphate of potash 
did not revive. the blue (at least not to any extent), but the 
slightest addition of either sulphuric acid, or potash, alone, 
reproduced it. 

When it is remembered that only acid salts of quinine, and 
only basic salts of comenamic acid (as I apprehend), display 
the blue, the absence of such an appearance in this compound 
is less improbable apriori than would at first be imagined. 

I have added comenamic acid to solutions of several salts 



zecbvGoOgIc 



which exhibit the phenomena of Fhtortacmce. 89 

of the earths and metallic osides — inclading nraninm — with- 
out being able to obBerre any other instances of flnorescenoe ; 
not even in the case of the lead salt, produced from the basic 
acetate of lead. This, however, cannot be considered as the 
way most suited for producing fluoreecent comenamates. 

Sulphate of Uranium. — Among the many fluorescent com- 
pounds of uranium, ProfessoT Stokes does not mention the 
sulphate. I prepared the salt, and found tliat &.e crystals 
gave a fine greenish dispersion in the more refrangible por- 
tion of the spectrum, to about the same extent as the nitrate 
does. A strong aqueous solution was likewise fluorescent, 
though only to a slight degree. 

Phosphate of Phenyl. — In the Quarterly Journal of the 
Chemical Society, which appeared last month, there is a paper 
by Mr Scrugham on " Some New Compounds of Phenyl," in 
which he describes, among other bodies, a tribasic phosphate. 
It is an oily liquid at the ordinary temperature, and is said to 
be fluorescent : " By ordinary daylight, the epipolic rays, 
which have a flne violet tint, are visible at some distance be- 
low the surface ; the flame of sulphur does not produce this 
effect more strongly than the light of the sun." Through the . 
kindness of Professor Williamson, I have had an opportunity 
of examining a fine specimen of this substance. It was clear, 
but of a somewhat yellow tint ; and the dispersed colour was, 
as stated, not blue, but a very beautiful violet. It was so 
strong as to be perfectly visible by gas-light : it did not ex- 
hibit itself behind a screen of sulphate of quinine, or ferro- 
cyanide of iron solution ; and when examined by a ray which 
had passed through ammoniacal sulphate of copper, it pr«- 
eented an appearance as of a self-luminoue, pale violet cloud, 
entering some distance, perhaps an inch, into the lic|nid. 

Ottar of Roge». — It is well known, that many oils, produced 
by the dry distillation of organic bodies, exhibit a great dis- 
position to internal dispersion. It is in most cases difficult 
to isolate the particular substance to which the property may 
be owing. Mr Arthur Church has, however, directed my at- 
tention to one hydrocarbon that displays a remarkable fluo- 
rescence — the ottar of roses. The blue appearance in this 
case is similar to that of sulphate 6i quinine, and is produced 
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or impeded by the same circumBtances. Mr Cbnrch etatea 
that he has by this meaos determined the presence or absence 
of this oBsential oil in varions mistures, where it certainly 
could not have been detected by ordinary means of analysis. 

Thinking that the greec exhibited in certain directions by 
the pnrple marexide might be due to this canse, we examined 
it by means of a screen of yellow uranium glass, or of sulphate 
of quinine solution. Neither of these, however, prevented in 
any measure the exhibition of the green colour. A solution 
of murexide in water, also, displays no sign of fiaorescence. 

I regret that I have been prevented by other scientific en- 
gagements from working out the above miscellaneous observa- 
tions so fully as I could have desired ; yet I send you the 
present notice of them, hoping it may interest some of yonr 
readers, and may lead to a further examination of the sub- 
stances by parties more accustomed than myself to optical 
experiments. I remain, my dear Sir, yours, &c. 

John H. Gladstone. 

London, Nov. 13, lBfi4. 



On Mechanical Anteeedenta of Motion, Heat, and Light. 
By William Thomsos, Esq., Profesaor of Natural Philo- 
sophy, University of Glasgow. Communicated to the British 
Association, Section A, Monday, Sep. 28, 1854. [Author's 
Abstract.] 

This communication was opened with some general expla- 
nations regarding mechanical energy, and the terms which 
have been introduced to designate the various forms under 
which it is manifested. Any piece of matter, or any group of 
bodies, however connected, which either is in motion, or can 
get into motion without external assistance, has what is called 
mechanical energy. The energy of motion may be called 
either *' dynamical energy," or " actual energy." The energy 
of a material system at rest, in virtue of which it can get into 
motion, is called " potential energy." The author showed the 
use of these terms, and explained the ideas of a etore of 
energy, and conversions and transformations of energy, by 
various illustrations. A stone at a height, or an elevated re- 
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. serroir of water, h&a potential energy. If the atone be let 
fall, its potential energy is converted into actnal energy 
during its descent, exists entirely ae the actnal energy of ita 
own motion at the instant before it strikes, and is transformed 
into heat at the moment of coming to rest on the ground. If 
the irater Sow down by a gradual natural channel, its poten- 
tial energy is gradually converted into heat by fluid frictioD, 
according to an admirable discovery made by Mr Jonle, of 
Manchester, about twelve years ago, which has led to the 
greatoBt reform that physical science has experienced since 
the days of Newton. From that discovery it may be con- 
cluded with certainty, that heat is not matter, bat some kind 
of motion among the particles of matter ; a conclusion esta- 
blished, it is true, by Sir Humphrey Davy and Count Rom- 
ford, at the end of last century, but ignored by even the high- 
est scientific men during a period of more than forty years. 
Mr Joule, by a series of well-planned and executed experi- 
ments, ascertained that a pound of water would have its 
temperature increased by 1° (Fahrenheit), if it kept all the 
heat that would be generated by its descent in the way de- 
scribed above through 772 feet ; that is, the " actual " or 
" dynamical " energy of as much heat as raises by one de- 
gree the temperature of a pound of water, is as exact equi- 
valent for the potential energy of a pound of matter 772 
feet above the ground. Mr Joule also fully established 
the relations of equivalence among the enerfpes of chemical 
affinity, of heat of combination or of combustion, of electrical 
currents in the galvanic battery, of electrical currents in mag- 
neto-electric machines, of engines worked by galvanism, and 
of all the.varied and interchangeable manifestations of calorific 
action and mechanical force which accompany them. These 
researches, with the theory of animal heat and motion in re- 
lation to the heat of combustion of the food, and the theory 
of the phenomena presented by shooting stars, due to the same 
penetrating investigator, have afforded to the author of the pre- 
sent communication the chief groundwork for his speculations. 
The heat emitted by animals, and the mechanical effects 
which they produce, are transformations of the energy of che- 
mical affinity with which the food consumed by them com- 
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bineB with the oxygen they inhale. The heat, sound, and 
mechftnical effecte, produced by the explosion of gunpowder 
are, all together, equivalent to the energy of chemical affinity 
between the different substances of which the unbumed pow- 
der is composed. The potential energy of war is eoutalucd in 
the stores of gunpowder and food which are brought to the 
field. The gunpowder carried by artillery and infantry con- 
tains all the potential energy ordinarily brought into aotion 
by those two arms of the service. The men's food, and the 
forage for the horses, contain the stores of potential energy 
drawn upon in a charge of cavalry. Artillerymen, foot-sol- 
diers (unless employed to make a bayonet charge), saUors, 
steamers with their engines, guns, swords, are only means and 
appliances by which the potential energy contained in the 
stores of gunpowder and food is directed to strike the blows 
by which the desired effects are produced. 

The heat and mechanical actions of animals are transforma- 
tions of the potential energy of their food, mechanically equi- 
valent to the beat that would be got by burning it. The food 
of animals is either vegetable, or animal fed on vegetable, or 
ultimately vegetable after several removes. Now, — except 
mushrooms and other funguses, which can grow in the dark, 
are nourished by organic food like animals, and absorb 
oxygen and exhale carbonic acid, like animals, — all known 
vegetables get the greater part of their substance, certainly 
all their combustible matter, from the decomposition of car- 
bonic acid and water absorbed by them from the air and soil. 
The separation of carbon and of hydrogen from- oxygen in 
these decompositions is an energetic effect, equivalent to the 
heat of recombination of those elements by combustion, or 
otherwise. The beautiful discovery of Priestley, and the sub- 
sequent researches of Sennebier, De Saussure, Sir Humphrey 
Davy, and others, have made it quite certain that those de- 
compositions of water and carbonic acid only take place 
naturally in the daytime, and that light falling on the green 
leaves, either from the Sun or ftvm an artificial source, is an 
essential condition, without which they are never effected. 
There cannot be a doubt but that it is the dynamical energy 
of the luminiferous vibrations which is here efficient in forcing 
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the particles of carbon iiBd hydrogen away from those of oxy- 
gen, towards which they are attracted with such powerful 
affinities ; and that luminiferouB motions are reduced to rest 
to an extent exactly equivalent to the potential energy thu» 
called into being. Whether or not the coolness of green 
fields and fresh foliage is, to any sensible extent, due to this 
cause, it is quite certain that sun-heat is put out of existence 
as heat, by the growth of plants in any locality ; and that 
just as much heat, neither more nor less, is emitted from fires 
in which the whole growth of any period of time is burned. 
Coal, composed as it is of the relics of ancient vegetation, de- 
rived its potential energy from the light of distant ages. 
Wood fires give us heat and light which haa been got 
from the Sun a few years ago. Our coal fires and gas lamps 
bring out, for our present comfort, heat and light of a primeval 
Sun, which have lain dormant as potential energy beneath 
seas and mountains for countless ages. 

We must look, then, to the Sun as the source from which the 
mechanical energy of all the motions and heat of living crea- 
tures, and all the motion, heat, and light derived from fires and 
artificial flames, is supplied. The natural motions of air and 
water derive their energy partly no doubt from the sun's heat, 
but partly also from the earth's rotatory motion, and the rela- 
tive motions and mutual forces between the earth, moon, and 
sun. If we except the heat derivable from the combustion of 
native sulphur and of meteoric iron, every kind of motion 
(heat and light included) that takes place naturally, or that 
can be called into existence through man's directing powers on 
this earth, derives its mechanical energy either from the Sun's 
heat or from motions and forces among bodies of the solar 
system. 

In a speculation recently communicated to the Royal Society 
of Edinburgh, the author had shown that the Sun's heat is pro- 
bably due to friction in his atmosphere between his surface 
and a vortex of vapours ; fed externally by the evaporation of 
small planets in a surrounding region of very high tempera- 
ture — which they reach by gradual spiral paths ; and falling 
inwards in torrents of meteoric rain from the luminous atmo- 
sphere of intense resistance, to his surface. 
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A continaatioii of the inquiry raises the question, from 
what source do the planets, large and small, derive the me- 
chanical energy of their motions ? This is a question to the 
answering of which mechanical reasoning may legitimately he 
applied. For we know that from age to age the potential 
energy of the mutual gravitation of those bodies is gradually 
expended, half in augmenting their motions, and half in gene- 
rating heat; and we may trace this kind of action either 
backwards or forwards — ^backwards for a million of million of 
years with as little presumption as forwards for a single day, 
If we trace them forwards we find that the end of this world 
as a habitation for man, or for any living creature or plant at 
present existing in it, is mechanically inevitable; and if we 
trace them backwards according to the laws of matter and 
motion — certainly fulfilled in all the actions of nature which 
we have been allowed to observe — we find that a time must 
have been when the earth, with no Sun to illuminate it, the 
other bodies known to us as planets, and the countless emallor 
planetary masses at present seen as the zodiacal light, most 
have been indefinitely remote from one another, and from all 
other solids in space. All such conclusions are subject to 
limitation, as we do not know at what moment a creation of 
matter or energy may have given a beginning, beyond which 
mechanical speculations cannot lead us. If in purely mecha- 
nical science we are ever liable to forget this limitation, we 
ought to be reminded of it by considering that purely mecha- 
nical reasoning shows a time when the earth must have been 
tenantlesB, and teaches us that our own bodies, as well as all 
living plants and animals, and all fossil organic remains, are 
organized forms of matter to which science can point no ante- 
cedent except the will of a Creator, a truth amply illustrated 
by the evidence of geological history. But if duly impressed 
with this limitation to the certainty of all speculations regard- 
ing the future, and prehistorical periods of the past; we may 
legitimately push them into endless futurity, and we can be 
stopped by no barrier of past time without ascertaining at some 
finite epoch a state of matter not derivable from any antece- 
dent by natural laws. Although we can conceive of such a state 
of all matter, or of the matter within any limited space, and 
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hare cases of it in the arbitrary distribntiona of temperatnre 
prescribed as " initial " in the theory of the conduction of heat 
(see* Cambridge Mathematical Journal, Vol. IV., p. 67, 1843) 
yet we have no indications whatever of natural instances of it ; 
and in the present state of science we may look for mechanical 
antecedents to every natural state of matter which we either 
know or can conceive at any past epoch, however remote. 

It is by tracing backwards the motions which are at pre- 
sent observed, according to the known laws of motion and 
beat, with no limit as to time, that the anthor arrives at the 
conclusion that the bodies now constitnting our solar system 
have been at infinitely greater distances from one another in 
space than they are now. He remarked, that the nebular theory, 
as ordinarily stated, assuming as it does a previously gaseons 
state of matter, is not only untrue, but the reverse of the 
truth, according to the views now brought forward ; since these 
show evaporation — as a necessary consequence of heat gene- 
rated by collisions and friction, and the general past and pre- 
sent tendency of matter is seen to be the conglomeration of 
Bolids and liquids, accompanied by a gradual increase of the 
density of gaseous fiuid evaporated through apace. 

Professor Helmholz, in a most interesting popular lecture 
on transformations of natural forces, delivered on the 7th of 
February last at Ktinigsberg, has estimated that, if the par- 
ticles at present constituting the Sun's mass have been drawn 
together by mutual gravitation from a state of infinite diffusion , 
as assumed in the nebular theory, (not however a gaseous state, 
as ordinarily supposed, but a state in which the particles ex- 
ercise no mutual action except that of gravitation,) the whole 
beat generated must have amounted to about 28,000,000 ther- 
mal units centigrade per pound of the sun's mass. This esti- 
mate would not, as the author of the present paper shows, 
require any change, whether we assume as the immediately 
antecedent condition of the Sun's matter a state of infinite 
diffusion or a state of aggregation in solid masses of any di- 

* " Note on aoine point* in th« Th«orj of Hekt," > abort article in which it 
WM Bhown how to test tha agt of a diitribation of heat, by applying a certain 
eriterion of coaiergence tolU eiprenion in tb« infinite aerieajcharaeteriiticof 
the ezlanul (^Mtunttaaoei of the bod; in whidi it is given^ 
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menuons small compared with his present dimenBions, and 
separated from one another at comparatirely great distanoeSt 
provided always there has been no relative motion among 
them except what is generated by matual gravitation. If, 
then, the whole mass of the Sen has grown by the process 
which, according to the author's theory {certain as regards a 
part, whether or not it may be sufficient to account for the 
whole, of the radiation) of solar heat, we know to be angment- 
ing it at present, there must have been generated in the whole 
process of conglomeration the quantity of heat stated above, a 
quantity which amounts to about 20,000,000 times as much 
as is at present radiated off in one year. The author gave 
reasons for believing that this heat has probably been nearly 
. all radiated off immediately on being generated ; and that 
enough of it has not been retuned in the conglomerated mass 
to be the store from which the beat at present radiated is 
drawn. 

That the present solar radiation is supplied chiefly from a store 
of heat contained in the mass, whether created there or generated 
mechanically by the impacts of meteors which have fallen in 
during remote periods of past time, appears very improbable. 

On the contrary, there must in all probability be some agency 
continually supplying heat to compensate the loss constantly 
experienced by radiation from the Sun ; and that agency,* as 
the author has shown elsewhere, can be no other than the me- 
chanical action of masses coming from a state of very rapid 
motion round the Sun, to rest on his surface. 

* It ia quite certain that it cannot, as the nebular theory baa led aome tt> 
anppoee it idbj, be the energy of gravitattan effecting any continned coadenas- 
tion of tho Son's present mesa, aince witbout increased pressure, it ia only by 
cOoUngthat any condeneatian can be taking place ; and the heat emitted in 
coneequence of candenaation by cooling, would depend merely on the apedSc 
beat of the whole man in its actual circumstsncea of temperature and preaanre, 
and miglit, (far all we knoir of the properties of matMr at auch high tempera- 
tures and preeaurea) be greater than equal to, or leaa than, the thermal equivft. 
lent of the work done by gravity on the contracting body. Thus the heat 
emitted hy a maas of air, contracting ander any conatant preasore, is greater 
than the amount mecbanically equivalent to the work done by the pressure. 
The heat emitted hy a maas of water, or of mercury, cooling from 100° to 60° 
Cent, under any constant preaaure exceeding about 90,000 atmospheres, ia leaa 
than the amount of heat mechanlcallj equivalent to the work done by the pres- 
■ure on the contracting man. 
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The author showed how a system of solid bodies, Urge and 
small, initially at rest, and at great distances from one an- 
other, may, by their mutnal gravitations, and by the resist- 
auce their motions most experience in the gaseous atmosphere 
evaporated from them by the heat of their collisions, after a 
vast period of time come into a state of motion, heat, and 
light, analogoos to the present conditions of our solar system 
and of the visible stars. 

The origin of rotatory motion is explained by showing that 
different systems starting from rest will influence one another 
so as to acquire contrary rotatory motions without any aggre- 
gate of rotatory momentum being acquired by the whole. Any 
system or group beginning to concentrate round one principal 
mass, after having thus acquired a momentum of rotatory 
motion, will acquire from it, in a certain stage of advance- 
ment, just such approximately circular motions as those of the 
planets, the particles of the zodiacal light, and the satellites 
of our solar system, and such rotatory motions as the central 
and other masses are known to have, all chiefly in one direction. 

In considering the question whether all the heat and mo- 
tion at present existing in matter have their, origin iu that 
action by which their amount is at present being increased, it 
is shown that unless their entire actual energy exceeds a ce> 
tfun definite limit, namely, the value of the whole potential 
energy of gravitation that would be spent in drawing all the 
particles of matter from a state of infinite diffusion into their 
present positions, it is quite possible they may be so produced 
—or, that the potential energy of gravitation may be in 
reality tlie ultimate created antecedent of all the motion, 
heati and light at present eaiating in the universe. 



Further ObservaUons on Glacial Phenomena in Scotland 
and the North of England. By R. Chambers, F.R.SJ1. 

In a former paper, read to the Royal Society of Edinburgh, 
and published in Jameson's Philosophical Journal for April 
1853, I endeavour to establish a distinction between an early 
general operation of ice over the surface of Scotland, leaving 
the compact boulder clay as its monument, and a more recent 
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preaenoe of T&Ue; glaciers in our chief mooatun ayBtems, tbe 
detritus of vfaicb was of a lighter, looser, and coarBer texture, 
indeed ideotical in character -Kith tbe moraines of existing 
Alpine glacieni. The latter glacial c^>erati(m I considOTcd as 
for certain taking place without the presence of tbe sea, and 
in circumstances which admitted of a constant drainage from 
the body of the ^atners. Tbe former I deemed as showing, 
in its effects, that either the sea was present, or that the ice, 
covering a large sorface of conntary, and consequently having 
no drainage comparable to that of a valley glacier, rettuned 
its own water within or about itself, so tbat tbe cireuas'tances 
were not greatly different from what we might expect in lai^ 
floods of sea-borne ice.- It most remain an obscure problem 
how ice can move over large surfaces of country ; bat that its 
so moving is a fact of nature, has, since tbe preparation of my 
paper, been remarkably confirmed by the observations of- Br H. 
Kink of Copenhagen in the west of North Greenland, where 
be has found what may be called a continental glacier of 
vast thickness, continually advancing from the interior of the 
country to the coast, and there breaking off in ieeberg». 

I have been able this summer to make a few obserratJonB 
tending further to illustrate tbe distinction which I endea- 
voured to establish between the compact boulder clay, as a 
memorial of early, general, and watery glaciation, and tb© 
coarse brown drift, as a monument of subai^al valley gladar 
Hon, exactly resembling that seen in tbe Alps. 

Tnie moraines had been scarcely detected in Scotland before 
Mr Maclaren described tbat of Glenmessan, in Argyie^ire, to 
the geological section of the British Association in 1850. The 
only examples adverted to before that period were those pointed 
out by Sir Charles Lyell, as forming the dams of Lochs Brandy 
and Whorral, two mountain tarns, placed high on the eastern 
skirts of the Grampians, and one or two specimens observed 
by Professor James Forbes on the skirts of tbe.Cubnllin bills, 
in Skye. In tbe paper just adverted to, I described some ex- 
amples of moraines which I had discovered in the wilds of 
Skye, of Sutheriandshire, and KosE-shire. Since then, some 
others have come onder my attention, and I am able to put 
this kind of phenomena under acertaindogree<^claasififlatioiu 

In at least two of tbe valleys desceadine &om tbe skirts of 
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Ben Maodni, is AberdeeDsbire, there are coaspicuoas mo- 
raioes of the termiDa,! order, which have been left hj their 
reapectiT« glaciers at rarious stages of their Bhrinkings. la 
Glen Dearg, there are fnlly fear immtetakeable maases of de- 
ltas of this kind, a mile or two apart from each other, and 
which would each block np the valle; entirely, uid form a 
lake of its waters, if these had not been able, m the course of 
time, to make a passage throngh them. I measured the height 
of one of these masses, and foimd it 130 feet. Hie bottom of 
this raltey most be about 1700 feet above the level of the sea. 

Valley glaciers have, bowerer, descended mnch below this 
level. At a much lower point in the valley of the Dee, same- 
Ij, in the side vale of the Muick, and on the property <^ the 
IVince of Wales, tbere is a scarcely less remukable series of 
moraines. . In this case the glacier would be partly fed from 
the skirts of Lochnagar. 

In the valley of the Tay, masses of moraine matter firat at- 
tract attention a little below Aberfeldy, not much more than 
300 feet above the sea-level. lo the tributary valley descend- 
ing from the skirts of Schihaltion, near Garth castie, are 
some of the higher, and consequently more recent, terminal 
moraines of what must have been a feeder of the same Racier. 

Few as are the other examples of valley moraines in Scot- 
land, which have come under my observation rince the publi- 
cation of the former paper, it would be tedious to enumerate 
them. They are such, however, aa to sbow that wherever there 
are mountains in Scotland approaching or exceeding 3000 feet 
in height, there have glaciers been, tearing away detritus, and 
leaving it in large accumulations. 

Sech is one class of Scottish moraines. There is another 
class connected with bosoms or recesses of the more elevated 
class of mountains, being usually placed in front of these as & 
fender is placed before a fire. In such recesses we are to 
presume that masses of snow have gathered, till they became 
so great that a movement outward took place. W^th this 
movement, perhaps not a mile in extent, often only a few 
hondred yards, came detritus, which of course rested at the 
cutekirts of the mass. Of this character was a moraine which 
I formerly described tm existing in Benmore Coigaeh near 
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Ullapool. Such too are the moraiBes which confina Locht 
"Whorral and Brandy. Oo lately viaiting for the first time 
the well-known Loch Skene in Dumfriesshire, which resembles 
the above two lakes in situation, I found it to be formed by a 
moraine of this order. The hills are here about 2600 feet 
high, being the loftiest in Scotland south of the Forth. In a 
south looking recess, backed by a lofty wall of bare rock, and 
on a platform which cannot be less than 1200 feet above the 
sea lies this celebrated lake, hemmed in towards the south by 
a bewildering number of hillocks and ridges of gray coarse 
drift, the manifest spoils of the ice which once filled the 
recess. In front of a similar sinus to the westward, we have 
the same lines and humps of detritus ; but the water has there 
made a passage for itself and escaped. This passage ia as 
clearly defined as a gate in a wall or a drain in a field. 

In the Island of Arran, near the mouth of the valley of Loch 
Itanza, &a.i not more than fifty feet above the sea, there is a 
line of detritus of, perhaps, a furlong in length, and cut down 
by an opening in the centre. It faces to a north-looking 
recess in the hills, and is doubtless the moraine of the glacier 
(if it can bo so called) which once filled that recess. The 
intervening space, which is of no great extent, i^ now occu- 
pied by a morass. 

To this class of objects, which are also very common ia 
Scotland, the name of Recess Moraines might perhaps be 
considered appropriate. 

For the satisfaction of English geologists, few of whom may 
have opportunities of going over my ground in Scotland, it is 
well that I can point to an object in England bearing all the 
characteristics of a moraine. It is not of the terminal kind, 
like those in the Ben Macdui valley of Glen Dearg, but a very 
perfect example of a lateral moraine, or moraine left on the 
side of a glacier. I muat transport my readers to the centre 
of the Lake District, where occurs the well-known col or pass 
named Dunmailraise, 720 feet above the level of the sea. 
Valleys descending from the adjacent mountain range, in- 
cluding the Langdale Pikes, and Borrowdale Fells, — go, one 
to the east by Grassmere, and another to the west by Thirl- 
mere, leaving the cross valley or valley of passage, of which 
Dunmailraise is the summit, extending about four miles be- 
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tween. Now, where the Thirlmere Talley enters this valley 
of passage, near the Wythbum Inn, we see a remarkahle- 
looking double ridge descending the hillside. It is prominent 
abore the general outline of ground, to th« height of about 
thirty feet, and its surface is bristled with blocks. This double 
ridge precisely answers in form and relative situation to the 
character of such a moraine as that of Lee Tines, connected 
with the Glacier des Bois of Chamouni. It is the train of 
detritus which a glacier three or four hundred feet deep, 
coming down the Thirlmere valley, would throw over and 
leave, at two stages, on the face of the valley of passage in 
which we find it. The constituent rocks are the same as those 
of the valley. Further down the vale of Thirlmere, there are 
many other heaps of the like detritus (along with rounded, 
grooved, and scratched rocks), but none that take bo signifi- 
cant a form as this. It is also to be observed that glacialised 
rock faces abound in the valley above the point where it joins 
the valley of passage. 

Some late observations tend to confirm my former propo- 
sition, that there are two sets of glacial phenomena, widely 
difierent in extent, and separated in time. 

The well-known mountain of Schihallion in Perthshire, 
rises from a plateau about 1100 feet above the sea, to the 
height of 3600 and upwards. It is composed of quartz 
rock, and to the comparative hardness is due the preemi- 
nence, which (with one cTceptlon), it has over all the neigh- 
bouring motrntains. This great mountain is abrupt to the 
westward, and tails away to the east, precisely like the 
many hills in the valley of the Forth, which are regarded 
as taking their form &om glacial action. The top of the 
ridge being thickly strewn with loose slabs, shows such a 
tendency to peeling under a denuding agent, that it seems a 
very unlikely place for the discovery of glacial smoothings 
and scratchingB. Nevertheless, I found surfaces at several 
places, bearing that peculiar streaking which I had remarked 
some years ago as a glacial phenomenon peculiar to quartz 
rock on the mountain of Queenaig in Assynt. About half 
way up from the plateau, and certainly not less than 2200 
feet above the sea, — a point where we are above the summit 
of Ferragon, the most conspicuous mountain to the eastward, 
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and likewiee manj of the sky-lmee, both to the north and 
south, — there was one fine group of examples. There is an- 
other similarlj striated or streaked stu'race ont; a few faoD' 
dred feet below the mmmit of the bill. The direction of 
the striation in both instancee is W. 30 N., being the general 
direction of the ridge of which the mountain consists. Aboat 
800 feet below the sommit, I fonnd a block of granite, and 
in several other places ther« were Uocks of other rocks like* 
wise different from those of which the hill coosists. From 
all I have seen, I can ent^tain no doubt that Sehihallion ow^ 
its form to a glacial agent which has engulfed it« whole mass. 

It has been related that humps of brown moraine detritus 
are found in the Tsle of the Tay, and in the tributary valley 
which ascends to the skirts of Sehihallion. Sueh is a general 
condition of valleys in relation to similtv mountain groups 
in Scotland. On coming, however, to a col or summit-level 
on the eastern skirts of the mountain (a place called White 
Bridge, fully 1000 feet above the sea), wo fiad a total change 
in the character of the detritus. Here we have the uniois' 
takeable blue boulder clay, a deep bed, enclosing blocks of 
various sizes, but none very large, all worn smooth and many 
of them striated. This spot is a pass betwoen valleys — 
consequently lies out of the way of any common ralley 
glaciers, such as those which I believe to have deposited tiie 
brown moraine matter just adverted to. It has been spared 
by these glaciers, and allowed to retain ite share of that other 
covering elsewhere found so universal in Scotland. Such, at 
least, is the only reading which I can give to the facte. 

In my former paper, I adverted to a peculiar mass of de- 
tritus resting in the valley of passage at Dunmailraise. That 
place, I said, had been out of the sct^te of ihe glaciers wbich 
I showed must have once filled the valleys of the lake dis- 
trict, and it had been allowed to retain a detritus [wobably 
reeulting from some earlier operations. By a second and 
more careful observation, I have now satisfied myself tiiat 
this mass of detritus is greatly different from that composing 
the remains of moraines at Grasmere, a point within the scope 
of the valley glacier, descending to the east from the bosoms 
of the Langdale Pikes. While both are fundamentally red 
clays, and both of a compact character, the latter is less com- 



On ihe Cheat Terras of Erosion tn Scotland. 103 

pact th&n the former, co&tamB a greater nnmber of blocks, 
and these reaching & much greater size, and many of them 
smoothed and Bbriated — a peculiaritj I coald not detect in 
anj of those which rest in the deep mass of detritus nearer the 
summit of the pass. It is possible that that mass, then, may 
be composed of washings from tie adjacent hill sides, effected 
at a time when t^is TaJley was a sound ; bnt I inclioe rather 
to class it vi^ such phenomena as Professor Ramsay has 
found ia Wales, and myself in Scotland, and which I regard 
as relics of an old clay, due to a gener^ glacial action over 
the Buifaoe of tJie connt^T', and which has been removed and 
replaced by a looser material in all parts possessed of the re- 
quisites for ordinary local glaciation, namely a certain eteva- 
tion, and the existence of high valleys or bosoms of the hills 
snfBciently wide to serve as the berceaux of glaciers. 



On the Great Terrace of Erosion in Scotland, and ite Rela- 
tive Date and Connection mtk Glacial Phenomena. By 
■ E. Chambers, r.R.S.E. 



A terrace of erosion is very conspicnons along the coasts of 
Scotland, at between twenty and thirty feet above the present 
level of the sea. It is well marked along the Firth of CJlyde, 
including the islands of Bute and Arran, and generally on 
tie coasts of Argyleshire. On the east coasts of Scotland, 
which are well known to be of so much leas bold a character 
than Uiose of the west, it ia less remarkable ; yet it has been 
traced on the Firths of Dornoch and Cromarty, while it may 
be said to have an equivalent in the Firth of Forth, in the 
weU'knowu bench of land, of about the same elevation, which 
stretches along both sides of that estuary. Everywhere, as is 
well known, shells of the present epoch are found on this terrace. 

On the western coasts of Scotland, the breach which it 
makes in the outline of the land is very striking. Generally 
the hills slope in a smooth line to the sea, and very often we 
find this ^ope but little broken even where the sea is now in 
contact with the land. But between the slope above and the 
only somewhat more broken slope of the existing beach beloW) 
this line of erosion forms generally a well-defined rectangular 
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cat ; that is to say, a epaoe composed of a vertical cliff rising 
from a level platfonn. This cliff is in many places forty feet 
high ; but in some, is not lees than a hundred ; while the plat- 
form 13 seldom less than a hundred feet broad, thus affording 
sheltered eituatioDs for hundreds of villas to the wealthy in- 
habitants of Glasgow. Where composed of sandstone, the 
cliff is apt to be perforated in pretty deep caves, many of 
which are memorable in the history of the smuggling trade. 
In some places in Arran, where the cliff is of this rock, huge 
slabs are left prominent above, han^g over like a pent-hoose. 
On other parts of the coast, where mica slate prevails, a harder 
mass of that formation, or a mass of upthrown trap, will be 
found starting up in some fantastic form from the platfonn ; 
and occasionally there is a crowd of such objects. 

The very great amount of attrition borne witness to by this 
terrace, in comparison with that which can be traced on the 
present coast line, shows that it must have been the meeting- 
point of sea and land during a much longer space of time than 
the present beach. We know on tolerably good grounds that 
the existing relative level of sea and land has been unchanged 
during the historical era, or for not much less than two 
thousand years. It follows that the space of time during 
which this terrace was the sea beach, must be some large 
multiple of two thousand years, if not of something consider- 
ably more. It seems as likely to have been the beach for ten 
thousand years as the present is for the fifth of that period. 

The immediate object of this paper is to exhibit proof that 
the formation of this terrace is not an event immediately prior 
to the assumption of the present line of relative level between 
sea and land,but one of some antiquity in the post-tertiary epoch. 

In passing along the north-west coast of Arran, from Loch 
Banza southwards, we have the ancient sea-cliff rising like a 
wall of from fifty to a hundred feet high all the way, some- 
times bare as when it was left by the dash of the sea, in other 
places feathered with fern, and birch, and the mountain ash ; 
in all places striking and picturesque. In his progress, the 
eye of the observer is suddenly arrested by the appearance of 
something like the boulder clay resting on the face of the cliff. 
The mystery begins to clear when he finds that he is close to the 
opening of a Highland valley called Glen lorsa, the mouth of 
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which is filled to a considerable height with terraces of detri- 
tus, and which stretches hack to the lofty mountaina forming 
the centre of the island. On an examination of these detrital 
masses, he finds the lower part composed of a bed of blue 
clayej drift, with small half-worn boulders scattered equally 
through it ; over this, a bed of coarse gravel, and above this 
again, a deep bed of fine sand. The stuff which he had seen 
on the face of the ancient sea-cliff, is the same with the first 
of these deposits. It consequently becomes evident that the 
three sets of conditions which gave rise in saccession to the 
bed of blue clayey drift with boulders, the coarse gravel, and 
the deep bed of fine sand, are all posterior to that incisiog 
action of the sea which formed the terrace and sea-cliff. I 
presume it will be readily admitted that the two higher beds 
argue a period of submergence ; and as the surface of the whole 
is not less than 140 feet above the present sea-level, the sub- 
mergence must have been to that depth at least. If I am 
right in considering the blue clayey drift as the product of a 
glacier which once filled Glen lorsa, then we had previously 
had a period of low temperature in Arran. Thus, we may 
speculate on a glacial period, and a period of deep re-immer- 
sion, as following in sucoession upon the period of this terrace 
of erosion. Nor is this the whole series of events ; for the two 
superficial deposits argue each a separate set of conditions, 
the coarse gravel marking a time when the embouchnre of the 
river was little way of the valley, and the bed of fine sand a 
time when it was much farther up, and when the sea at this 
place was of course considerably deeper. It is scarcely neces- 
sary to remark that the time required for this succession of 
events must have been very great. 

The arrangement of events here speculated upon has sup- 
port in certain observations of a similar kind which have been 
indicated by other geologists in Scotland. Mr Milne Home 
found the deep ravine of the Water of Leitb, at the Dean near 
Edinburgh, overlaid by what he considered as a third drift 
bed connected with erratic boulders, and argued of course that 
the cutting of that ravine by the river had been followed by a 
period of deep reimmersion. Mr Charles Maclaren made a 
similar remark regarding the ravine of the river Allan between 
Dumblane and Stirling ; but for this I have unfortunately 
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mislaid m; reference, so that I can only TagDely indieaie 
the fact. 



Qeological Survey of Great Britain. 

The eztensioa of the Geological Surrey of Great Britun to 
Scotland has for some time been anxioaslj looked forward 
to by many persona interested in the subject, whether in a 
scientific or purely practical point of Tiew- We have now the 
satisfaction of stating that arrangements have been made for 
commencing the execution of this work, which has long been 
in contemplation. 

In the year 1845, the geological survey of the United 
Kingdom was remodelled under Sir Henry De la Beche as 
Director-General, and, since that date, the Irish branch of the 
survey has been carried on, first by Captain James, as local 
director, then by Professor Oldham, and, since the appoint- 
ment of the latter to the geological survey of India, by Mr 
Jukes. During the same period, the local directorship of the 
Geological Survey of Great Britain has been entrusted to Pro- 
fessor Bams ay. 

Before that time, a large area bad been completed by Sir 
Henry de la Beche and his sta6f as then constituted. The 
survey originally commenced in Devon and Cornwall, and it 
is worthy of record that the greater proportion of the work in 
these counties was executed almost by the unassisted eSbrta 
of that distinguished geologist. Since then, nearly a half of 
England and Wales has been geologically mapped, principiJly 
in the southern, western, and midland counties, and the sur- 
vey is now rapidly progressing to the east and north. 

The extension of the work to Scotland has never been lost 
sight of, but it was not till the ordnance survey bad made 
considerable progress, that it was practicable to commence 
the geological survey there. Sereral counties have lately 
been topographically surveyed and published on a scale of six 
inches to a mile. This great work is rapidly advancing, and 
on its steady prosecution over contiguous areas, the progreaa 
of the geological survey will in a great measure depend ; for 
practical geologists^ well know that it is generally impossible 
to carry on largo geological investigations with effect with 
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reference merely to the conrentional outlinea of coontiea. 
The workman nnet follow his lines wherever they lead him ; 
and if brought to a stand for want of maps, till the want is 
supplied, it may be that he cuinot properly apprehend and 
express their import. 

The unavoidable delay that has occurred in commenoing 
this part of the survey, is in a measure an advantage to Scot- 
land, for the topographical maps now finished are not only 
wonderful specimens of accuracy and beanty, but being on a 
scale of 6 inches to a mile, they will afford the geologist every 
facility for laying down all needful details, a matter of no 
small value in a country, the coal fields of which are so im- 
portant. Valuable as are the results that have been obtained 
in England, those interested in its coal fields constantly feel 
the want of a map larger than the l-inch scale that alone 
exists for the central and western conntjes. Indeed in ail 
matters requiring great detail, such, for instance, as the delinea- 
tion of numerous faults and coal crops, it is manifestly too 
small, and in this respect, Scotland will have a great advantage, 
especially if those whose duty it is to decide on the scale of the 
Ordnance Maps, for future publication, do not fall into the 
opposite extreme, and decide upon the engraving of maps too 
large for the use of geologists who, in the course of a day's wort, 
often require to carry with them maps representing an area of 
perhaps lOO square miles. 

Professor Bamsay personally commenced operations in East 
liOthian towards the close of the year just terminated. It is 
impossible to prosecute geological investigations in the field 
with much effect through the inclement months of winter, but 
it is anticipated, that during the coming summer, the work will 
be carried on as vigorously as the means at the disposal of the 
survey will allow. In investigations of this sort, large results 
are not to be immediately looked for. They are the work of 
time ; but looking to what has been done and is now doing in 
England, we confidently expect that at no distant period they 
wUl be of a kind worthily to satisfy the expectations of the 
public. 
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On the Action of Organic Acids on Cotton and Flax Fibres. 
By F. Grace Calvert, F.C.S., M.R.A. of Turin, Professor 
of Chemistry, Koyal InstitutioD, Manchester. 

I am induced to publish the facts cootained in this paper, 
because they are interesting in themselves, and are likely to 
prove important in certain arts, especially that of calico-print- 
ing ; for it appears, contrary to the generally received opinion, 
that the organic acids exert a corrosive action on cotton and 
flax fibres, which, in some instances, is nearly as marked as 
that of the weaker mineral acids. 

My attention was drawn to this subject by having a cambric 
handkerchief placed in my hands for examination, the tex- 
ture of which was injured in all such parts as had been in 
contact with an isinglass jelly, sold by a confectioner as made 
from calves' feet. I soon ascertained that the jelly had been 
clarified with tartaric acid, and not with any mineral acid ; 
therefore I made a series of experiments with jellies prepared 
by myself, and compared them with others procured from 
some of the most respectable confectioners of wir city, and I 
found, as a rule, that cambric linen was materially injured 
when it had been dipped in such a solution dried in the atmo- 
sphere, and then heated to 126° C. 

As this interesting fact involved a question of great prac- 
tical value to the calico printer, I deemed it my duty to examine 
carefully the action of various organic acids on fibres, and the 
following pages contain the results of my inquiry. 

The first question which presented itself was, whether the 
injury of the fibres arose from the tartaric acid contained in the 
jellies, or was to be attributed to the mechanical effect of a solid 
substance interposed between the fibres of the fabric interfering 
with their ordinary elasticity, and thus rendering them brittle. 

To appreciate the influence of tartaric, citric, and oxalic 
acids, I dipped small pieces of cambric and muslin (pre- 
viously well washed in distilled water) into a solution contain- 
ing two per cent, of tartaric or oxalic acids, carefully purified, 
and completely free from mineral acids. The pieces were then 
dried in the atmosphere, and exposed for an hour to various 
temperatures, and the results obtained are shown in Table I. 

Table I. illustrates an interesting fact, viz., that while two 
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per cent of tartaric and citric acid have bat a sligfat action 
on cotton and flax fibres at 80°, 100°, and 126° C, oxalic acid 
has a decidedly injurions action, the slightest effort being suf- 
ficient to tear the fabric. In fact, the fibres were nearly as much 
injnred as if they had been acted on by a weak mineral acid. 

In order to ascertain what qoantities of citric and tartaric 
acid were required to weaken materially cotton and flas fibres, 
I employed solutions of these acids containing four per cent, of 
each, and pieces of fabrics were dipped in such solutions, dried 
in the atmosphere, and submitted to the action of heat. The 
results are contained in Table II. 

These results left no doubt that two per cent, oxalic acid 
acted on the fibres with still more intensity than four per cent, 
of citric and tartaric acids ; and at the temperature of 126° C. 
all the fabrics presented a scorched appearance, and those with 
tartaric and citric acids had assumed a much browner tinge. 

To enable me to form an opinion whether the coloration of 
the linen was owing to the action of the acid on the fibres, or 
to partial decomposition of the acid itself, I took some of the 
scorched pieces of fabric, and boiled them with distilled water. 
The coloration not disappearing, I added a little caustic alkali, 
but without any better results. I therefore conclude that the 
coloration of the fabric was attributable to the action of citric 
and tartaric acids, or to some of their derivative compounds. 

The next series was made by dipping for a few minutes 
pieces of fabric in solution of isinglass, glue, gum, and starch, 
of the best quality, and having a specific gravity of 1-020, 
at 37° C. These pieces, after being well pressed and dried 
in the air, were submitted to the temperatures of 80°, 100°, 
and 126° C, by which they were found to be somewhat 
weakened, but the action was so very slight, that by exposure 
to the atmosphere for a few hours, or by washing out the 
stiffening substance, they were found to have recovered their 
primitive strength. 

As in calico-printing, oxalic, citric, and tartaric acids, are 
applied to fabrics when mixed with a stiffening substance, a 
series of experiments was made with solutions of tartaric, 
citric, and oxalic acids, thickened with gum and starch, and 
it was found that the presence of the latter substances greatly 
increased the action of the above acids, when employed in the 
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ptoftaiiona of from two to four per cent, on ootion and fltuc 
fabriea, and added to their scorched appearance. 
The results observed are shown in Table III. 
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The above experiments were imdert&keD Trith the view of 
throwing some light on what is sometimes observed when fa- 
brics printed with the above acids are passed over heated cj- 
linders or plates ; and I deemed it advisable to inquire also 
into their action when applied to goods which were simply 
dried in the atmosphere and afterwards steamed, as is often 
the case in block-printing. For this purpose I prepared two 
series of experiments similar to those above described, taking 
care to separate'the specimens, hj first wrapping each in paper, 
and then placing them between folds of white calico. These 
samples, so arranged, were then submitted respectively for 
half an hour to steam having 3, 12, and 45 lb. pressure ; and 
the results, which are contained in the subjoined table, were 
very surprising, as the fibres were found to be much more 
injured than when they had been submitted to dry heat. 
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The facta coutaiDed in the preceding paper are interesting, 
as indicating the extent to which less powerful, though still 
sufficiently characteristic actions may be overlooked. Hitherto 
we have gone upon the supposition that the organic acids are 
entirely withont action upon vegetable fibrea, and constant use 
is made of them by the calico-printers in the production of 
their colours. My observations, however, sufficiently show 
that they cannot be used for this purpose without injury ; and 
should serve as a warning to avoid their use, and to replace 
them as. far as possible by neutral salts. 

In conclusion, I may mention, as somewhat allied to the 
subject of this paper, that 1 have succeeded in making use of 
the difference of the action of weak animal acids on vegetable 
and animal fibrea, as a means of detecting the admixture of cot- 
ton and fiaz with wool. The latter resists an acid which en- 
tirely destroys the former. This fact has acquired consider- 
able practical importance from the extent to which mixed fa- 
brics have been introduced of late years. 



On a Hermaphrodite and Fiaa^roua Species of TuUcolar 
Annelid. By Thomas A. Huxley, F.R.S., Lecturer on 
General Natural History in the Government School of 
Mines. 

In the course of a series of dredging operations, in which I 
have lately been engaged, upon the shores of Caermarthen Bay, 
in the neighbourhood of Tenby, I took, upon one occasion and 
in one locality (in about six fathoms water, near Proud Giltar), 
the Annelid which is the subject of the present communica- 
tion. It is questionable, however, whether the animal is so 
rare as I might have been led to suppose from this solitary 
instance of its occurrence within my own knowledge — for I had 
afterwards the opportunity of seeing masses of its calcareous 
habitation considerably larger than that which I took my- 
self, in the celebrated collection of the late Mr Lyons of 
Tenby. 

The Vcrmidom (as one might conveniently term the habi- 
tations of tubioolar annelids in general) of this annelid is 
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oomposed of very ^e, more or less undalated, white, eaJca- 
reouB tnb^s, attached by one end to acme solid body. Biding 
from thia fixed base, they uiut« together aide by side iBtci 
irregalar bondW, and these bundles anastomose like bundles 
of nerves in their plezases — leaving irregular spaces here and 
there, and thus forming a kind of coarse solid network (fig. 1)- 
Each tube has a circular section, but can hardly be called 
cylindrical, becaose it ia thickened at iBterrals, so as to be 
obscurely annulated. 
When placed in a vessel of clear sea-water, the aiinelida 
, issue from the tubules of their vermidom, and each spreading 
out its eight btancbial filaments and displaying its bright 
red cephalip extremity-:— the mass assumes a very beautiful 
and striking appearance— rsiqgularly resembling a tubulipft- 
rous polyzoarium (fig. 2). 

If, hoTrerer, a portion of the calcareous mass be broken 
down, and its delicate fabricators carefully extracted (fig. 3), 
their annelidan nature becomes immediately obvious ; and in 
determining the exact place of this form among the tubioola, 
the expanded membrane which fringes the sides of the body, 
the peculiar branchial plumes, and the absence of any oper- 
culum, would point at once to the genus Protula* as that to 
which this species belongs, were it not for two most remark- 
able peculiarities of its organization, which, so far as we know 
at present, are to be found in no Protula ; and one of them 
in no other tubicolar annelid. 

Tliese peculiarities are, in the first place, that this epeciea 
undergoes fisaiparoua multiplication ; and, in the second, tb*t 
it ia hermaphrodite — the male aud female reproductive ele-. 
ments being, unequivocally, developed in the same individual. 
So. far as I am aware, the proceSiS of fissiparous multiplica- 
tion has hitherto been obaerved in only one family among 
the errant annelids, the Syllidea (of Grube) ; m, only one 
family among the Scoieid(c(i?irudinMi(Eandi/«»i6rwvicB), that 
of the, Naidea, — and in only one genus among the tubicolar 
annelids, Filoffrana. 

* Od coninltlog the origintl dwoription of Filograna — > genu* to which thft 
form of the Vermidom of this apecles would ml flnt indaca one to leTKr it, its 
aSniUes therewith appear evideiit ; but whether Ibera is anj rsal diSerence 
ktireen VUt^ma and Protula is a qneatioB for ftwtbsr cooalderaaoii. 

D.D.t.zea by Google 
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Hermaphrodigm h&s hitherto beea obeeired in no emnt or 
tabieolar annelid.* Indeed the author to whom ve are in- 
debted for the most besntiful researches into annelid organisa- 
tion extant, M. de Qoatrefages, thus cooclndes hii elaborata 
memoir on the aerroiia ajatem of the annelida : — 

" We most then seek elsewhere (than in the oAryona aja- 
tem) the charscteristicB on which to base the divisions which 
are aecesstated fa; the great extent of tkit gronp, and the 
moltiplicitj of types which it embraoea. Now, ai an ana- 
tomical character, there is nothing more diatinct and well 
marked than the anion <x separation of the sexes in the same 
individual. These diffarences of organisation, besides, indicate 
profound physiological distinctions, which have long been justly 
a[^r«(nated by botanista. I am, thefefore, more and more 
inclined to believe that the dis^ction of the annelids 
(Vers) into m^mcecioos and diceeioua ought to he adopted in 
8cieQce."t 

In arriving at thia conclusion, M. de Qoatrefages was, of 
course, only furnishing additional evidence for the justice of 
that diviaion of the annelids into the An»ilide» proper, charac- 
terized by the separation of their sexes — and the Scoleidea, 
characterized by their hermapbrodism — which was first eata- 
blished by M. Milne-Edwards, and which has been very 
generally received. 

However, on a ireful survey of the whole class of worms, 
loatty faete ooffie to light which throT considerable doubt od 
(he pt<ypnity of raising uniBOxnality or hermapbrodism into 
distinctive characters of large groups. We have hermaphro* 
dite Mot^era, and unisexual Sot^era. The Nemertldee and 
Microatomum are unisexual, the other Tm-bellaria herma- 
phrodite ; these a^tpears to be considerable doubt as to the 
universality of heCBi»phrodisui in the Tretnatoda even ; and 
EehinvriffnehMS, which a^mot he plaoed very far from tha 
Taaniacl^ and D»t07nata, ie well known to be onisexoal, and 

* Sea amoiig oUier aathoritie^ Frey utd iMudiBit^ 0}!. cU. in/., p. 37, hUo >£>• 
■niiied Eermella, Vermilis, Fabricia, and Spirorbls, among tbe tubiGol&T anne- 
lids, with elpetaal referonca to this pfllat. 

t TTpwinfMcmmdBl'SnibraaijliaiBeQtdeaAniislji. Ann. dn Sc. Vat. 1SA». 
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t3a.ere is therefore, perhaps, nothing so very anomaloaa in the 
diacovery of a trtUy hermaphrodite tubicolar annelid. It is 
another queetion how &r it need affect the classificatioo to 
which I have alluded. 

The fluctuation in the terminology of the classification of 
the annelidB, in fact, haa proceeded from the very common but 
always obstructive practice of giving notional instead of trivial 
names to incomplete groups of animals. Cuvier divided the 
annelids into errant, tubicolar, terricolar, &e., deriving his 
terminology from the habits of those with which naturalists 
were then acquainted ; but, with the advance of knowledge, it 
was found that some of the Errantia inhabit tubes, while 
one main division of the " Terricola " consists of aquatic 
worms ; and thus these notional terms, instead of aiding the 
memory as they were intended to do, served simply to origi- 
nate and propagate erroneous conceptions. There can be no 
doubt that the divisions established by Curier are essen- 
tially natural, and had he devised some happily unintelligible 
Grecism, instead of the names which he actually adopted, they 
would have stood, their definitions altering with the progress 
of knowledge, until this day. 

The divisions proposed by M. Milne-Edwards possess exactly 
the qualification which is here wanting. Annelides and Sco- 
leides may mean anything, and, as names of groups, may very 
conveniently remain, even if it should be found necessary to 
remodel the whole definition which was primarily assigned to 
them. It appears to me, therefore, that if the statements which 
follow be confirmed, they will lead, not to an alteration or sub- 
division of the group of A nnelides, but to a widening of its de- 
finition BO as to include hermaphrodite forma ; or perhaps it would 
be better to admit that owing to the imperfection of our know- 
ledge, we have not yet a definition of either Anrteltdea or 
SeolMdea at all, but that we must arrange under the former 
head all those worms which resemble the errant and tubicolar 
sea worms more tjian anything else, while those which resemble 
the land and fresh water worms must fall under the latter cate- 
gory. K, irom the great division of the ^nnufcMo, we take 
away those animals which are characterized by the possession 
of one or more of the following characters — 1. Articulated 
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appendages, 2. Such sppecdages modified into jaws around 
the month. 3. A tme heart in communication with the peri- 
visceral cavity : that is, the Insecta, Myriapoda, Arachnida,and 
Omstacea — ^we hare left a large division of the animal king- 
dom, to which the old tenn of Vermes might well be appro- 
priated, had it not been already used in so many significations. 
For this division, whose members are united by a marked com- 
manity of Btmctore and development, and which includes the 
AnneUda of Cnvier and a large section of hie Radiata, viz., 
the Entozoa, the Rotifera, and the EeMnodermata, I have 
elsewhere proposed the name of Annuloida, a term parallel to 
that very useful one of MoUwscoida (Molluscoides), invented 
by Milne-Edwards for the Polyzoa and Aacidians.* 

If it be remembered that it is only within the last few years 
that the structure and development of these Annuloida — which 
present extraordinary difficulties to the investigator — have 
been made the subjects of thorough and complete examination, 
it will not be a matter of surprise that, at present, the subordi- 
nate division of the group must be effected more by reference 
to types than by exact definition. Of course this is still 
more the case with the smaller sub-divisions ; and until much 
more light has been thrown on these most interesting but 
most perplexing creatures, I think it would be well to under- 
stand the existing classes and orders to be purely conventional 
and artifici^. For my own part, I doubt greatly whether any 
well-marked nattuvl demarcation can, at present, be drawn be- 
tween the Annelida (M. E.) and the Seoleidce, or between 
these and the Entozoa ; or, agun, between the latter, the 
Turbellaria, and the Rotifera ; or, once more, between the 
Annelida and the Eehmodermata ; though I have little doubt 
that the progress of inquiry will tend here, as elsewhere, to 
eliminate osculant forms, and to substitute definitions for 
types. 

* In writing thii pasaage it eftcapcd my memory that tbe very ujne diviaiOB 
had been long ago proposed by Milne-Edwards himielf : 

" Je croiB qn'il faudrail diviaer cet embraochement (Lea ArticulSa) eo deax 
groDpea pfindpani, I'lm \m articu]<B a pieds ftrticulia, et I'autre lea ann^idea, 
lea Uelmiiithea, lea Rotateurg, Ac, iierie i. laquelle on poorrait donner le non 
Tulgaire dee Vera." Sur U circulatJon dana leg Aon^lidea, AuD. dea Sc. Nat.. 
183S, p. 194. 
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Not only does it appoar to me that, nuder these circnm- 
stauces, it is inexpedient to create new sectional terma ; but 
until a more extended ftnd earefal ezamination of the tubi- 
colar annelidoB shall hare been made viih refereoce to ibese 
Tery points, I do not think it ie w(Hili while even to found a 
new genus for the form I am about to desoribe, as it possesses 
all the essential characters of Protula. Specifically, however, 
it appears to he distinct from all forsks of Frotula hitherto 
described, and I therefore propose to eaU it Protula Dpateri, 
after my friend Mr Dyster of Tenby, in whose sooiety it was 
discovered, and from whom 1 hope some day to see good work 
in thb branch of science. 

I have already described the Termidom of this apeaies, and 
I now therefore pass to the details of the organisation of the 
animal itself. ProUila DyaUn (fig. 3) possesses a very elon- 
gated body, which may be conveniently divided into a cephalic, 
a thoracic, an abdominal, and a caudal portion. 

The cephalic portion (fig. 3, e) can hardly be said to coostitiite 
a distinct head, for the oral aperture, which is wide and funnel* 
shaped, is tenninaL The dorsal mar|^ of the oral aperture 
is formod by a prominent rounded tobe, hen<eath which are 
two richly-ciliated, short filaments, which adhere to the base 
of the branchial plumes, and might be regarded either as their 
lowest pinnules, or perhaps, m*»e properly, as tentaclea an^ 
logous to the operculigerous tentacles of the Serpols. On t^e 
ventral side the margin is deeply incised, so that a rounded 
fissure, bounded by two lips, lies beneatii and leads into the 
oral cavity. From each side of the head springs a distinct 
branchial plijme, whose p^ncle immediately divides into four 
branches. These are beset with a double series of ah<n*t filiform 
pinnules, the origins of etbch aeries alteroating with those of 
the other. The termination of each branch is somewhat cla- 
vate, and when expanded the eight branches are usually grace- 
fully incurved towards one another, the whole having not a 
little the aspect of a Comatula.* 

The thoracic portion of the body (fig. 3, e/) is short, but 
wide and somewhat flattened. It is produced lat«rally into nine 

* It ii worthy of note, how verj crinold the braschlal pliunei would ba if 
their akeleton irere calcified iorteul of limply cwUlagtuoiu. 
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pairs of cloBe-B6t, double pedal processes. The lower portion of 
each procens fonns a mere tfSDsverse ridge, beset with the 
peonliar hooks to be described by and by ; the upper pro- 
cess, on the other hand, is conical, and is provided with 
elongated 8et». The most striking featnre of the thorax, 
however, consists in the peculiar membtanons expansion, {b) 
which, arising M a ridge upon each side of what might 
be termed the nuchal surface of the animal, and attached 
to the sides of tfae thorax, above the bases of the feet, runs 
down to terminate on the ventral surface, behind the last pair 
of thoracic appendages. From this origin it extends as a wide 
free membrane beyond the setie, forming an elegant collar 
around the head, on whose ventral surface the expansions of each 
side unite, and form a wide reflexed lobe (fig. 4, g), while poste- 
riorly theyremain separate. To the thorax succeeds what may 
be called the abdomen, which is much longer than the other 
regions of the body ; and is, besides, distinguished from them 
by the imperfect development of the feet, and the paucity of 
the setse aad ho«ks. In this, and in the caudal portion of the 
body, the relaUve position of the hooks and eetee is the reverse 
of what it is in the thorax, the former being superior, and the 
latter inferior': • 

The caudal portion of the body is short, and wider than 
the abdomen. Its rings are close-set, with well-developed 
hooks and setae, and it is terminated by two conical papillse 
between which the anus is situated. There are not less than 
60 rings in the whole body. Cilia could be detected in active 
xaotion on many parts of the external surface, on the bases of the 
feet, on the mdimental tentacles, and scattered in tafts Over 
*he whole surface of the thoracic expansions. 

Having thus sketched its external character, I will now 
pass to the minuter features presented by the organization of 
the animal. 

Branchial plumee. — The principal mass of these organs is 
formed by a clear, firm, suj^orting axis, bo marked transversely 
as very closely to resemble the chorda of an Amphioxas. The 
lower end of this axis terminates by a somewhat pointed ex- 
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tremitj, which lies in immediate proximity to the oeBophagos 
(fig. 4), and receiTOS the iuBertion of the lateral longitudinal 
miucleB of the body. Superiorly, as has already been said, the 
axis divides into four branches, one of which enters the stem of 
each br&QcIiia and forms its skeleton and support, sending 
lateral processes into each of the pinnules. These, howCTer, 
are much more delicate, and are composed of oblong particles 
Bet end to end; somewhat like the axis of the tail of an Ascidian 
larra. All this branchial skeleton, as one might term it, is 
invested by a continuation of the general parietes of the body, 
which adheres closely to the outer side of the stem and 
pinnules, but leaves a space on their inner side. In this space 
lies the so-called " blood"-veesel, with its green contents. It 
does not fill the space, but lies loosely in it ; the interval be- 
tween it and the walls of the filament being, I suppose, in 
continuity with the perivisceral cavity.* 

The whole of the internal surface of the branchiiB is pro- 
vided with long, close-set, vihratile ciHa, while nothing of the 
sort is visible externally. The end of the stem has a very 
peculiar structure. It is somewhat enlarged by the develop- 
ment within its walls of a number of elongated granular 
masses of about i^n^ inch in length, entirely made up of 
very minute, strongly refracting granules, which, when 
pressed out, become rapidly diffused and dissolved in the 
surrounding water. These bodies were not confined to the 
ends of the branchial stems, but similar aggregations existed at 
the ends of many of the pinnules, and were also very regularly 
developed in little elevations seated upon the sides of the stem 
in front of the base of each pinnule.-t- 

Alimentary Canal.' — The oesophagus leads into a pjriform, 
more or less marked, dilatation or crop, provided with thicker 

* Tha ekeUtoQ of tbe branchiee of the S«rpulacea baa been well uid care- 
fully dBBcribed bj De Quntrefages io hia valuable memoir " Sur la circula- 
tion dee Annelide*," Annalesdes Sciences Naturellee, 1860 ;iDd that of Sabella 
nniipira by Grube, «d long ago as 1838. Sea bis memoirs " Zur Anat. and 
Fh^Biologie der Eiemenwurmer." 1838. 

t Are the peculiar rounded whitieh graiiQlar patches whicb occupj a 
similar posilioD on the arms of Comatula of a corresponding nature, or are 
these really teaCea! I have never been able to find developed Bpermatoioa 
Id them, nor anyivhere else in Comatula. 
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walls than the remainder of the alimentary canal (fig. 5). The 
crop communicates by a coDStricted portion with awide stomach, 
whose vails are strongly tinged by deep brown granules. This 
passes into a. narrow intestine, which widens in the caudal 
region into a sort of rectum, opening externally, between the 
terminal papillae, by a richly-ciliated anua. 

In every segment the intestine was united to the parietea 
by delicate transverse membranous dissepiments, forming par- 
titions across the perivisceral cavity, and thus dividing it into 
a series of chambers, which, so far as I could observe, did not 
commnnicate with one another, though it would be unsafe ab- 
solntely to affirm this. 

"Vascular" System. — The so-called " blood" -vessels' of 
the Annelida were represented, in the present case, by 
lateral contractile vessels which ran upon each side of the 
intestine, and gave off transverse branches on to the dissepi- 
ments, from which twigs proceeded dorsally and ventrally. 

The dimensions of these lateral vessels varied considerably ; 
sometimes they were comparatively narrow, but in other in- 
etances so wide as to appear to form a complete sheath around 
the intestine. They contained a deep green, clear £uid, to- 
tally without corpuscles or solid elements of any kind, while 
they themselves, when empty, were usually quite colourless; 
but I would draw attention to the curious fact, which I have 
also observed in other annelids, that in the anterior part of their 
course they occasionally present bright green, granular par- 
ticles, imbedded in, and adhering to, their outer surface. 

The opacity of the anterior end of the animal, resulting 
from the quantity of deep red pigment, prevented any very 

* At the last meeting of the British Assodation (September 1SG4), I ven- 
tured b> propound the theory Oiat what are commdiiljr called the hlood- 
Tsuele of the Annelida aro not " blood"-teraBlB at all ; that ie, that thete ve«- 
■eli, and the fluid vblcb the; cantain, are not the homologuea of the blood- 
TstaeU and bldod of Vertebrats, Molluscs, and Articulata, the latMr being 
repTesent«d In annelids bj tbe periviecersl caTi^ snd its contained fltdd, 
vhoae anatomical and physlologicsl importance baye tieen so excellently sud 
axbanitlvely developed b; De Quatrefages. See hie Tercarcbee on the Anne- 
lids, and mors particularly bis memoir " Sur la cavity generale du corps des 
InTsrtebrds." It le to be boped that U. de Qoatreiiiges understands that in- 
((ructed Englishmen do not countenance tbs unwarrantable attempte that havs 
been made to depreciate his merits in this conntry. 
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certain obserratioB of the manner in which these vessels termi- 
nate there. I am inclined to think, however, that they open 
into a circalar vessel, from which the branchial vessels anse. 

It was no less difficult, in an adult specimen, to determine 
whether a ventral vessel existed or not ; but in a young form, 
I saw such a vessel communicating with the inferior trans- 
verse branches, and distinctly contracting.- It was superficial 
to the ciliated canal immediately to be described. 

Of a dorsal vessel I could find no trace. The final ramua- 
oules of the superior transverse branches of the lateral trunks 
were found, whenever they could be distinctly observed, to ter- 
minate c(Ecally. There could be no question wbaterer, that 
these Ciecal ends were the natural terminations of the ramus- 
eules, as the animal under observation had been subjected to 
no violence, and was viewed by transmitted light. I am the 
more particular in insisting upon this point, as otie might 
very readily be led, in dissecting annelids, to suppose that 
csecal terminations of the vessels are much more frequent than 
they really are. Their vessels, in fact, possess, in a very 
high degree, that tendency to contract when torn, which is so 
well known in the arteries of the higher animals. And if under 
the simple microscope the vessels of an Eunice or Nereid be 
deliberately pulled asunder, it is most curious to observe how 
very little of the contained fluid pours out, and how smooth 
and round the torn ends immediately become. In our Protula, 
however, the mode of examination was such as to preclude all 
chance of error &om this source ; and I have besides fully con- 
firmed the fact of this mode of termination,* in the singular and 
beautiful genus Chlorcema, which has the advantage of great 
transparency. In this animal it is easy to observe that, though 
many of the ultimate branches of the vessels anastomote, and 
thus give rise to anetwork, yet that there are also many branches 
of no inconsiderable dimensions, which terminate in csecal ex- 
tremities. Such vessels may be frequently observed coming 
off from ^e transverse trunk and hanging freely into ^e pen<- 

* This csMsl terminatioD of th« vraseU appflmn to reach its gre&teit develap- 
raeat in the Scoleld genera, Euaies &nd Lombriculus, in which a Tessol ariui 
in each segment trom the donaJ trunb, and shortlj divides into many cncal 
ramnacnlos. 8«e Siebold. Vegielcbende Anahtmie, p. 212. 
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viaeeral «aritj, attached only by a f«w delicate thteada «f oon- 
Dectire tusoe, to the parietes. It is most cnriouB to vatch the 
regular oonlaractions of these p^ident Teeeeia, their momestary 
emptying, and their aubsequent distentioD and erection by the 
returning vave of fluid. And in ctmsidering the natore of 
this remarkable system of vessels, it is most important to note 
that we have here, at any rate, no circulation, but a mere 
backward and forward undulation.* 

aiiated Canal. — A clear, longitudinal, very narrow ( ^Ar ^ 
isoir inch) canal (fig. 6, a) m^j be observed extending along 
the ventral surface of the intestdue in tbe middle line, from the 
antis, where it appeared to me to open, aa far as ihe brown di- 
lated stomach, when it either stopped or became so obscured as 
to be no further traceable. The canal had well-marked walls 
with a double contour, which sometimes appeared curiously 
broken; and contained, set along its dorsal wall, one to four 
longitudinal series of cilia (fig. 9). These were placed at regu- 
lar intervalB, and worked together, as if they were pulled by 
a common string. In young specimens there was only one 
cilium in each row, but i& tbe older ones I saw as many as four 
ia each transverse line. Has this enigmatical canal anything 
to do with the ' typhlosole' of the earthworm t 

On the dorsal surface of the head a longitudinal canal, 
which sometimes appears to be ciliated, was visible at b 
(fig. 3); posteriorly it divided into two branohes which dilated 
into granular caeca, arranged in a kind of festoon in the first 
segment of the thonkx. 

The coloration of this part of the body jffevented me from 
determining whether this canal opened externally or into the 
oesopbagua, and also whether it was in any way connected 
with the vuttral ciliated caasi, — both of tbem points of much 
interest. 

However tJuB may be, these saos are clearly homologous 
with the curious saes which have been described in Chlorcmta, 
and perhaps with the saca opening externally, which are found 
in the anterior segment of Peetinaria. 

• The ganerol coDtractllit; of the veueli of tba uutelidi hm »\rttAj bma 
pointed ODt by De Quatrsfages. Biebold doubta tha exiataiica of a regidH tir- 
cuUUoD in the msjorit? of tb» Atmtlida. Op, «'(., p. SIO. 
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1 maj mentioB here tliat ciliated organs, possibly liomoIogoTis 
with these, and with the lateral convolated canals of the 
Lnmbriadce and Hirudinid<e are bj no means vmoommon 
among the Annelida Errantia, and may be obserred in 
PhyUodoce; it requires care however to discover them. 

Nervous tystem. — On this head the result of my examina- 
tions was exceedingly unsatisfactory, as I could assure myself 
of the existence of only two oval ganglia, one on each side of 
the cesophagos, each of which presented a dark pigment mass 
(eyespot X) on its anterior extremity. 

ReprodMeHve elementg. — Protula Dysteri can hardly be said 
to possess special reproductive organs, the reproductive ele- 
ments, viz., ova and spermatozoa, being developed as it were 
accidentally from the walls of the perivisceral cavity, by the 
flnid contained in which (whose nature and importance M. de 
Qnatrefages has eo well pointed out) they are bathed, and 
supplied with nutritive materials. It appeared to me that the 
spermatozoa or ova took their origin in granular thickenings 
of that portion of the face of the dissepiments which is 
traversed by the transverse vessel, becoming detached thence, 
and floating freely in the perivisceral fluid, as they attained 
their full development. * 

The youngest spermatozoa were minute spherules, of not 
more than 17^^? of ^^ i^ob in diameter, aggregated together 
into irregular masses (fig. 11). In a more advanced state a very 
fine short and delicate filamentcould beobserved springing from 
one side of this body. By degrees the spherule became ellip- 
tical, and narrowing^oW pasnt with the elongation and thick- 
ening of the filament, the ultimate result was a spermatozoon, 
such as that represented in fig. 11, with a subcylindrica) 
slightly pointed head of 3^1;,; of an inch in diameter, and a 
very long actively-undulating tail. 

The ova are, at first, very small, not more than n^^ of an 
inch in diameter, and possess a relatively very large, clear 
space, representing the germinal vesicles, containing a minute 

* Frey and L«nck>rt (Zool. nntoranchungeD, p. 88) ttaeit that the geoero- 
tive elemenlB of the annelidB are developed ttom a Aree blastema, and not &om 
the septa only, u Krohn MBerU to be the caaa in Alciope, and aa I ihould, 
&oin what i» (talwl above, be dlipoeed to believe. 
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germinal spot. By degrees they increase in sise to ^^g inch, 
with a germin&l vesicle of r^at ft^'^ & spot of ^j^triTt andsfeir 
granules become visible in their jelk. From this sise they 
gradnally increase to the ^iv ^"^^ ^^ diameter, acquiring a 
-well-marked vitellary membrane, and a dark orange-red, very 
coaraeiy granular yelk. The germinal vesicle and spot may 
Btill he rendered visible by pressure, the former baring about 
T^(r of an inch in diameter. 

When those segments of the body in vhich the genitalia 
are situated were subjected to moderate pressure, the sperma- 
tozoa made their exit at the bases of the pedal tubercles of the 
male segments, while the ova, just giving rise to bnlgings in 
a corresponding position, eventually passed out in the same 
manner. 1 could not satisfactorily decide, however, whether 
the apertures by which the generative products passed oat 
were natural or artificial.* 

SetcB and Uncini of the Pedal Tuberclet. — The general 
form of the pedal tubercles has already been described ; it re- 
mains only, therefore, to note more particularly the form of 
their appendages, whether Set(B or Unetni. The Setce (figs. 7, 8) 
are slender spines, about ^^ of an inch in length, consisting of 
a haft and a blade ; the former is about six times the length of 
the latter, and is rounded, flattening gradually as it passes 
into the blade, with which it is completely continnong, though 
at an obtuse angle.t The blade tapers gradually to its point, 
and is smooth on one edge, but minutely denticulated upon 
the other, while delicate striie are continued from the serra- 
tions upon the flat face of the blade. 

Such is the structure of those stronger setse which are di- 
rected forwards on each side of the head-lobe. Those of the 

* It sfaonld he added th&t the gsoitsl prodaeta occupy kbont fonrteea lac- 
ceuiie segmenta of the abdomen, of wbich the tiro tuiterior are feminifcroui ; 
the reat, ovigeroiu. See fig. 3. 

t 1 am not aware of aa; annelid in which the *etx are really artirnlated. 
The ataiementa of Audoaiu and Milne- Ed <rardi rat, 1 beltevH, upon errori of 
observation, Tery Inlelligible, if one caDitdera what micraicopei were twenty 
jeorg ago. How such strange pervergionB of fact aa the flgurea of annelid 
>et<e appended to Dr Williama'a Ueport on the Britlab Annelida, publiibed in 
the TraniactlanB of the BriUab Aaaociation for 1861 — can haia ariien, it ia 
not 10 eaay to comprcbend. 
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posterior Begments have a similar general etructore, but itre 
more delicate. 

The uncint (figs. 7, 8)are rery snail, not more t^an t Air inch 
in length ; and it is not easy to make ont their exact stnicture. 
Each, however, appears to be composed <^ a short implaated 
stem, and a blade set upon ihe end of this, at somewhat less 
than a right angle, like the olair of a hammer. The edges of 
this blade are minutely denticulated. 

FUHparow multipHcatwa. — It was onlyamiaority of the 
Protulce whiah presented the aspect hitherto described ; for 
the larger number were undergomg multiplication or prolifi- 
oation, by a process which can only he described as a cona- 
bined fission and gemmation. The prclification takes ^daee 
so as to separate all the segments of the parent behind the 
sixteenth, as a new zOoid ; but it b not a mere process of 
fiBsion, for the seventeenth segment, i. «., the first of the new 
zikiid, undergoes a rery considerable enlai^ement, and erent- 
ually becomes divided into the nine segments of the head and 
thorax, of the bud. These segments do net appear all at once, 
but gradually, one behind the other. The intestinal canal of 
the stock and of the bud are at first perfectly continuous, but 
the peri-intestinal cavity of the bud is completely filled with 
a mass of red granules. These would sees in some way to 
subserve the nutrition of the young animal ; for in some free 
z6oidsi apparently fully formed, all but the development of ge- 
nitalia, the caudal segments were full of these orange gra- 
nules, while no trace of them was to be found anteriorly.* 

It is very interesting to note the manner in whloh the 
branchial plumes are dereloped, as it cloeely conre^jonds with 
what Milne-Edwards describes in Tertibeita. £aeh plume ap- 
pears at first as a quadrate palmate process of the dorsal side of 
the first se^ent ; and the divisions representing the stems of 
the future branchi» are at first mere processes, — ^perfectly 
^mple tubes, which do not even present annnlations. 

Several modes of [a^)lification are already known to exist 
among the annelids. The one long since described by O. F. 
Miiller, as one of the methods of multiplication of NaU, and 

* Suable* ui Bcconat of theprolificatioa of Filograna impleza, auoilai' ia 
all BMentlftl polnli. See hia FkUna littonillB, Ac., pp. SS-i. 
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more lately by Quatrefages as occurring in SylUs prolifera is 
very nearly simple fission, the animal dividing near its 
middle, and the tinder half, before separation, only putting 
forth, as buds, those appendages wbieh are characteristic of the 
head. 

Secondly, Milne-Edwards has described in Mi/riadina a 
prolificatioi^ by a sort of eonttnuous budding between the anal 
and the penultimate segment. A new ring is produced be- 
hind the penultimate Begment, and this enlarging gives rise to 
a new ring posteriorly, and so on until the bud attains its full 
length. 

It would aeem possible that the second mode of prolifioa- 
tioQ in Naie, described by 0. T*. Muller, ia in reality the same 
as this, though he describes the new growth as entirely result- 
ing from the excessive development of the anal segment. 

Thirdly, M. Schulze, an excellent observer, has described 
a third very singular mode of prolification in Naie, whence the 
long chains of &o<ud8 occasionally observed arise. For when, 
by the fissive proeees the Naig is divided into an anterior and 
posterior ^ ooid, the last segment of the former greatly enlarges, 
becomes divided into segments, and the anterior of these be* 
coming a head, a new zooid is formed between the previously 
existing ones ; this process is repeated in what was the pen- 
ultimate, but is now the ultimate segment of the anterior zooid ; 
^d, again, in the anti-penultimate, so that at least a long 
string of zooids is formed, each of vhich, except the last, is 
produced from a single segment. 

Fovrtklif; According to Frey and Leuckart, whose observa- 
tions have been confirmed by Krohn (Wieg. Arohiv., 1852), 
Autolytua proU/er multiplies in a somewhat similar way, but 
instead of e^Qh new interposed zooid being formed at the 
expense, of a fvesh foment of the anterior zooid — it is pro- 
duced by th? metamorphosis of a bud, or rather of a mass of 
blastema the e<iuivalent of a bud, devel(^>ed from the under 
dxfaremity of the last segment of the anterior «ooid. 

Supposing further observation to confirm the distinctness of 
all these modes of proliiication, they might be classified accord- 
ing to the amount of the already formed parental organism 
which enters into the produced zooid. 
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1. All the aegments of the Utter were aegmeats of the 
former, the new products being merely cephalic organs. 

2. None of the segments of the produced zooid belonged 
to the parent zooid, but the former ia a mefcamorphoeis of a 
whole segment of the latter. 

3. None of the segments of the produced zooid belonged to 
the parent zooid, and the former contains hardly any of the 
primitive substance of the latter, being developed by ger- 
mination from its last segment. 

It is clear that the prolification of Protuld Dyateri will come 
under none of these categories ; but ia a combination of the 
first and aecond methoda. The abdomen of the produced 
Booid ia a mere fissive product of the parent, but its thorax 
ia the result of the metamorphosia of a single segment of the 
parent into many aegments, 

Qaatrefages endeavoured to show that the relation of the 
produced zooids of Syllia to the anterior zooid was that of 
an " alternation of generation," the former alone developing 
sexual products. Krohn has however proved that no such 
relation exiata in this case ; but on the other hand he brings 
forward good evidence to demonstrate that the posterior 
zooids of Autolyttu proUfer really are generative zooids, and 
alone develop the reproductive elements. The male zooids 
in this case are widely different from the gemmiparous zooid ; 
so difFerent, in fact, that they were regarded by 0. F. Miiller 
as belonging to a distinct species. 

I sought carefully for evidence of any such " alternation'' in 
Protala Dysteri, but the result was to convince myself that 
nothing of the kind exists. 

The generative products may indeed almost always be 
detected, though the ova are very email and indistinct, in the 
anterior zooid of any still unseparated pair ; and it ia there- 
fore clear that the gemmiparous zooid is not asexual, the in- 
variable rule where that separation of the individual into 
asexual and sexual zooids, which constitutes the so-called 
" alternation of generations," really exists. 
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Prepamiion of^ea Water for the Aguarium. 12D 
Deteripticn of Figtiret, PI. I. 

Pig. 1. Vermidom of Protuia DyHeri, 

2. Single calcareous tube with the worm protruded and ei- 

p&nded. 

3. An adult Protula extracted from its case, c. branchia, 

c. testes, d. ova, — (dorsal view). 

4. A Protula uudergoing prolificatioii (central view). 
6. The produced zooid just ^t &ee. 

6. JuDction of parent and derivative zooida (ventral view), a. 

ciliated canal. 

7. Pedal tubercle. 

8. Seta and Un«ini. 

9. Ciliated canal, greatly magnified. 

10. Ova — youBg and completely developed. 

11. Spermatozoa — ^young and completely developed. 



On the ArUfit^al Preparation of Sea Water for the Aqua- 
rium. Bj Geobgh WiLSOir, M.D., F.It.S.E., Lecturer on 

CljemiBtry.* 

In an interesting communication eoatained in the " Annals 

of Natural History , for July 1854 (p. 65), Mr Gosse haa recorded 
theresults ef an important experiment on the possibility of arti- 
ficially preparing sea water for Marine Vivaria. Guiding him- 
self by Schweitzer's analysis of the water off Brighton, and ex- 
cluding the less abundant ingredients, he employed chloride 
of sodium, sulphate of magnesia, chloride of magnesium, and 
chloride of potasaium,t which were dissolved in a suitable 
quantity of water. In April last various species of marine 
plants and animals were introduced into this imitation sea 
water, and as during a period of six weeks they " throve and 
flourished from day to day, manifesting the highest health 
and vigour," Mr Gosse draws the very natural couoluston, 

• Bead to the Chemical Section of tha Britiih Auoclation, September 1861, 
t The following are Hr Goue's exact diiectiona : — Common table ult. Si 
onneea; Epsom salta, i ounce; chloride of magnssiuin, 200 graina troj ; chlo- 
ride of potaaaiiun, 10 grains troy. To these Hits a little lees than four quart* 
of water were added. 

VOL. I. NO. I. — JAN. 1855. I 
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" that the experiment of mannfacturiag sea water for the 
aqnarintn has been perfectly BuccesBfuI." 

In Bpite of this Bucceee, however, there are cogent reasons 
for believing that sea vater made according to the recipe 
given above, would fail to mainbun for anj length of time 
either plants or animals in health and vigour. 

Mr Oosse's Bea water differs irom that of the ocean in not 
containing several ingredients which must be regarded as 
eesential to the growth of sea plautB, and still more of sea 
animals. It contains only such of the constituents of the 
ocean ae are soluble in pure vater, and only some of these. 
Thus, although it may be difficult or even impossible to de- 
tect in considerable volumes of natnral sea water, carbonate of 
lime, sulphate of lime, phosphate of lime, fluoride of calcium, 
and silica, all of these as well as oxide of iron are procured 
in manifest quantity by evaporating sea water to dryness, as I 
have many times ascertained hy analysing the hard crusts from 
the boilers of steam-ships, sailing in the Atlantic and German 
oceans, and in the Mediterranean and other seas. The sul- 
phate of lime and fluoride of calcium are soluble in pure water, 
and the carbonate and phosphate of lime are kept in solution 
by carbonic acid. The silica is either held simply in solution, 
or occurs as a soluble alkaline silicate. 

Now it is plain that marine animals {to restrict ourselves 
to them) must derive all their constituents, directly or in- 
directly, from the medium in which they live ; and the law 
does not appear to admit of any question, that whatever sub- 
stances are invariably found in the structures of animals. 
must be essential to their healthy development, and this 
whether the substance is present in large or small quantity, 
provided it is invariably present. Thus, to take one example, 
we find fluoride of calcium, not isolated in one minute portion 
of an animal's body, but huilt up along with phosphate of lime 
wherever that occurs. It seems a dangerous rule to go 
by, that because the quantity of fluoride is much smaller than 
that of phosphate, the fluoride may be ^omitted altogether. 
We might as well, I apprehend, in erecting a house, dispense 
with mortar, because the quantity used in building is very 
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small, compared in weight or bulk, with that of the stones it 
binds together. 

Seeing, however, that the internal and external skeletons, 
habitations, or other solid appendages of many of the animals 
kept all re in aquaria, conmet of carbonate of lime, along with 
some phosphate of lime, and a little flaoride of calciom, 
whilst others consist of silica — those substanaea besides iron 
most be contained in the water in which these creatnres dwell. 

Again, to refer to sea plants, Mr G^osse exclndes from his 
sea water, soluble bromides, and, as appears, also iodides, be- 
cause they occur in the ocean in small quantities. Yet it is 
quite certain that many sea-weeds concentrate within them- 
selves mnch iodine as well as a little bromine, and both, hut 
especially the former, must be held to be serviceable to those 
plants. It may be added, that although no minute inquiry 
into the matter has been made, both iodine and bromine oc- 
cur in the organs of sea animals, for example, in the liver of 
the cod ; and it is impossible to believe that such powerfal re- 
medial agents, can be without an influence on the health of the 
animals receiving them. Iodides and bromides, therefore 
should be present in the imitation sea-water. 

Nor would there be any difficulty in supplying the desi> 
derata indicated. As calcareous phosphates, carbonates, and 
fluorides occur tc^ther in shells, corals, and many limestoneS) 
and in the proportion in which sea animals require them, the 
arrangement of fragments of such calcu-eous bodies at tb* 
bottom of the aquariutn would suffice ; — for the carbonic acid 
produced by the animals within it would slowly dissolve the 
lime-salts as they were needed. 

Pieces of felspar or of any of the trap rodka containing al- 
kaline silicates would in the same circumstances furnish 
silica. It would not probably be requisite to make a deli- 
berate addition of sulphate of lime, as the sulphate of mag- 
nesia and the calcareous fragments would supply its elements. 
If it were thought necessary to add it, a solution, containing 
ftbout a grain of sulphate of lime to the ounce of water, can 
be easily prepared by shaking the latter with some burned 
stucco powder, and of this a measured quantity could be 
i2 
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added to the contents of the aqnarinm. There would be no 
difficulty in euppljing bromidea and iodides, as the bromide 
and iodide of potassium may be procured from any druggist. 

It is of course quite possible that in a single aquarium the 
death of a certain portion of the animals might furnish cal- 
careous salts or silica for the skeletons of their survivors,* 
and in like manner, the death of a given number of the 
plants might liberate iodides and bromides for tbe~ remainder ; 
but the object of those who maintain aquaria, I presume to 
be, the rendering as certain as possible the vigorous develop- 
ment of all its living contents, and this could only be secured 
by some such arrangement as I have proposed. 

As aquaria are now attracting much attention among nata- 
ralists, I would su^^st the desirableness of some of them 
trying how long animals will live in sea water made strictly 
after Mr Gosse's recipC; and without any calcareous or sili- 
cious fragments at the bottom of the vivaria. Those observ- 
ers also who record their success with artificial sea water 
should be as careful in stating the chemical composition of the 
stony fragments laid at the bottom, as of the water employed 
in filling their aquaria. In their aquarian experiments bitber- 
to, naturalists have guided tbemselves chiefly by the resnlts 
of the chemist's analyses of sea-water. But these supply 
but one-half of the requisite data : the naturalist should have 
equally regarded the analyses of marine plants and animals ; 
for if any substance is invariably found in them, it must as 
invariably be furnished in the liquid or solid contents of 
the aquarium. The minuteness of quantity in which par- 
ticular ingredients occur in living organisms can only be a 
reason for furnishing them in minute quantity not for omitting 
them altogether. 

* Mr Ooese obEerves tbat orhonKte of lima '' might be found in eufflcient 
abundance in the fragments of shell, coral, and calcareoos nlg» tbrown in to 
make the bottom of the aquarium" but he neverthtlesa refers to it oa one of 
(.hose substances which he tbought he "might neglect from the mlnulflneas of 
their quantities." The practice here corrects the error of the precept, for the 
calcareous fragments would furnish not onlj carbonate of lime, but salt* of 
magneaia, as well as phosphate of lime and fiuoride of calciuin. 
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We need not now endeavour to give expresaion to a grief so 
deepi; felt and universally diffused, as that occasioned bj the 
sudden and disastrous death of this distinguished naturalist. 
Ours is the loss, aad, we doubt not, his the gain. The disad- 
vantages, both of a personal nature to his private friends, and 
of a more public kind to the community at large, are inez' 
pressible and irremediable. If all hearts are still saddened 
by this heavy and unlooked-for calamity, — if even those who 
knew him not, or faad but a faint idea of his surpassing powers, 
— are impressed with so deep a sense of this bereavement, — 
how much more must it weigh down the spirits, almost deaden 
the hopes, of those who were associated in his labours, but 
who felt their labours lightened by their rejoicing confidence 
in such a companion and coadjutor. Viewing the loss as 
amounting to a national misfortune, not to be measured merely 
by the sudden sorrow produced among ourselves by its unex- 
pected occurrence, amid the first upraising of so many fresh 
and sanguine hopes, we shall not dwell upon its great disad- 
vantage to this Journal, the management of which he was 
about to undertake, with ail his well-known and unfailing 
zeal, as Editor of the Natural History department, tn its va- 
rious branches. 

As it might truly be said of Professor Edward Forbes " nil 
tetigit quod non ornavit," so, under his fostering care and skil- 
ful hand, whatever of barren and unfruitful might have un- 
avoidably crept in upon our management of later years would 
have been corrected or expelled, and new life and vigour in- 
terfused. But having been honoured with his confidence, we 
shall consider the increased responsibilities thrown upon us 
by his disastrous death, as so many pledges to the Public, 
that this JoAimal, to which he so fondly desired to devote him- 
self, shall be conducted, if not with the same talent, at least 
in the same tone and temper, as distinguished every procedure 
of him whom we deplore. 

We shall here present a brief and most inadequate record 
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of hiB life and labours, drawn from our own knowledge and re- 
collections, aided by reference to some friendly and affection- 
ate reminisceaceB which have already appeared in several of 
the literary and other Journals.* 

Professor Edward Forbes, so recently, and with such ani- 
versal satisfaction, appointed to the chair of Natural History . 
inour university, died at Wardie, near Edinburgh, on the even- 
ing of Saturday, the 18th of November 1854, in the fortieth year 
of his age, leaving a widow, and a eon and daughter etill in in- 
fancy, to mourn and suffer from his loss. The certainty of his 
appointment bad been long foreseen, and was looked forward 
to as an event likely to give a fresh impulse among us to the 
study of natnral science in every department. He had re- 
ceived his scientific education here, — had here formed several 
of his strongest and most enduring friendshipB ; and his early 
celebrity, and continuing increase of fame, had been nowhere 
observed with more pride and pleasure, than among those who 
had started with him in the race of life. When he returned 
to Edinburgh, it was to 'the " old familiar faces," changed, no 
doubt, from youth to manhood, but rejoicing all the more to re- 
ceive again in social and scientific union one between whom and 
them not even the shadow of a passing cloud had been ever inter- 
posed. It is indeed worthy of record, that among his earliest 
and most endeared associates, he was welcomed back by sneh 

* The death of Professor Edward Forbes hai been fmlioglj tmd fkithfoll; 
recorded at coosiderable length, and appkrentlj Trom intimate panoDsl ec- 
qaaiDtiince, ia the Atheoieum. Literary Geiette, Spectator, and Gardener's 
CbroDicle} u well u in the WitneH, and other Edinburgh newepapera. We 
are happy, however, to anaoanca Unt a much mora ample aod aaliil^iiig ma- 
inoir of hla life and writing! baa been nndertaliea, witb tbe cocdUTeDce of 
hie literary executor, Hr Auaten, hf a kindred spirit, and early friend, Dr 
George Wilson, P.R.8.E., already so well known u ■ biographer, from his 
livaa of Cavendish and Dr John Reid, We hod hoped to present this memoir 
in the April number of our Journal, and have therefore restrioted DoiielTes, 
in the meuitime, to wbat we fear our readers may regard as by no msoDi a 
■atisfaetcry exhibition and estimate of the Professor's personal and scientific 
attainments- But, in deftrence to tbe wishes of those bj whose feelings it is a 
pleasure, no less than a duty to be guided, it has been decided that the ex- 
tended biographical memoir shall form a separata TOlome, probably intKidnc- 
tofj to a eolleeted series of Professor Edward Forbea' works. 
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nteu as Mr John Goodsir, Mr Jamea Serine, Mr Jamee^Miller, 
Dr J. Y. Simpson, Dr J. H. Balfour, Dr J. H. Bennett, and 
others, already professors in that same university within'the 
walls of which, as youthful companions, their mutual friendship 
had commenced, — a friendship unhroken but by death, 

Edward Forbes, of Scottish extraction, was bom in the Isle 
of Man, on the 12th day of February 1815. We haye heard 
himself say, that had he made the attempt to define the period 
when the love of natural history first arose as the day-star in 
his heart, he must have searched back into the dim and^dis- 
tant recollections of his earliest childhood. This peculiar 
propensity, or rather passion, must have been in-bred, and all 
his own ; for it is understood that no individual of his family, 
nor even of his acquaintanceship, had the slightest taste for 
Bcientific studies. So this surpassing love of natural history 
must have been either bom with him, or speedily and spon- 
taneously generated in his brains. 

His first printed guide-book was one of the driest, — 
Tnrton's English Edition of the Syatema Natar<B of Lin- 
Qieas ; and we know, on his own authority, that by the time he 
was seven years of age, he had formed a small but tolerably 
well arranged museum of his own. Next, though still in very 
early life, came the pemsal of Buckland's Reliquioe Dilur- 
viantB, Parkinson's Organic Remains, and Conybeare's Geo- 
logy of England, — all rather difficult reading for a boy, and 
possibly rather wrestled with than fully understood. However, 
there is nothing so good as a high standard in the intellectual 
straggles of youth, as difficulties ere long spontaneously nn- 
fold themselves, and become smooth and shapely, just as the 
wings of the butterfly enlarge and brighten, when the hard- 
ened coating of the chrysalis is cast away. Neither is there 
anything so bad as bringing all early instruction down to a 
level with the limited understanding of childhood. There are 
few really good books which even full-grown men completely 
comprehend; but this, though an argument against the capacity 
of the readers, is surely none against the excellence of the 
books. Those above named, however, when he was not more 
than twelve years of age, inspired Edward Forbes with a 
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warm &ni abiding love of Geology. At thia period also, it 
m&j be stated as a remarkable, perhaps unprecedented .fact^ 
that he compiled a Manual of British Natural History in aU- 
its departments, — a youthful labour, a reference to which, we 
know, he afterwards found serviceable op almost to his close- 
of life. 

At sixteen be visited London ; and while there, was chiefly 
occupied by the study of the art of drawing, under Sasse, a 
celebrated trainer for the Royal Academy in those days. The 
careful practice of drawing in outline from the antique, which 
he then acquired, was of advantage to him for ever after in. 
his zoological pursuits and publications. About a year aftei^ 
this, he came to Edinburgh, and entered the medical daaees, 
as the best course of initial and elementary study in relation 
to those departments of science to which he had even thus 
early determined to dedicate his life. He became at once the 
. friend and pupil of Professor Jameson ; and from that period 
till he found himself his auceesaor (bow much we mourn tiie 
brief survival !) he frequently referred, with grateful acknow- 
ledgment, to the benefit he had reaped from his scientific in- 
struction, and friendly counsel. In the summer of the ensu- 
ing year he first endeavoured to apply practically the know- 
ledge he had now acquired, by making an exploration of a 
part of Norway, — chiefly with a view to the mineralogy^ 
of that picturesque country. He returned with large collec- 
tions, and published an account of his proceedings and obser- 
vations in Loudon's Magazine (vols. viii. and ix.) under the 
title of "Notes of a Natural History Tour in Norway," — 
being his first contributions to science. At nearly the same 
period, and in the same work, he printed his earliest papers on 
submarine researches, — " Records of the results of Dredg- 
ing," — for which he became eventually so noted, having, in 
fact, commenced in his sixteenth year those remarkable obser- 
vations by means of the dredge, with the accurate register of 
depths, which, it is well known and admitted, have thrown 
an entirely new light upon the geographical distribution of 
marine life. We need not here say how amply he has filled, 
even to overflowing, the measure of that early promise. He 
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has far transcended all others in the importance and extent of 
bis submarioe researches Id the British Seas, as well as in 
those of Greece and Aaia Minor. 

He thus.puraued his studies with great intensity of thought 
and application, yet with so much of the buoyant light- 
beartedness of youth, as no doubt to draw many very worthy 
common-place people into the belief that he was making no 
particular progress in bis pursuits, and had tqo much of the 
unconstrained, it might almost seem, unacademical, spirit of 
the German " Burschen " in his general bearing and mode 
of life. But the result more than justified the hopes and 
expectations of those who augured, because they knew of, 
better things. Hedid not confine himself to scientific pur- 
suits, but mingled with them many miscellaneous literary 
exercises, thus strengthening and enlarging bis intellectual 
faculties, and fitting himself all the more to take eventual 
advantage of those points in the minds of others, to whom a 
discursive power, and some imaginative impulse, were required 
to create a tendency towards scientific studies, rather than a 
dry enunciation of technical details, which so often fails to 
affect the feelings. It is not knowledge or intellect alone that 
is required in science, though each is indispensable, and both 
are too often found wanting. There must be feeling and 
affection, as towards a living being, as if it formed almost an 
inseparable component portion of our own existence. It was 
(bus that Edward Forbes built up all his great things on a 
secure foundation, — no man more cautious yet so bold, — but it 
was by the exercise of something akin to the imaginative 
faculty that he first foresaw and felt the grandeur of those 
general views, — such as the zones of living life, which exist 
not alone upon the sunny surface of the earth, but in the dark- 
Bome waters far beneath it, — and which be afterwards wrough b 
out with the patient zeal of a devoted inquirer, not less than 
rapid apprehension of an accomplished naturalist.* It is but 

* Ibt nataxtl Iftw abovs illaded to, and or which Proreisor Edward For- 
bes wai the first, as be continued to be the principal exponent, la tbii, — that 
as there ara great and characteristically distinct lonea of anipial and vegetabla 
UTe.inaMtude, b> we proceed upwards on the sides of mountaiiu, or Into alpine 
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seMom that bocIi & mind is bom into the world, and hence onr 
loss. K the raah hand of the fool or the maniac destroys some 
ao-called priceless work of art, — some Portland vase, uniqvie 
and nnequalled in the elegance of its fair and frail propor- 
tions, — extraordinary human skill may so repair it, that ordinary 
human sight is deceived into the belief that it stands again 
before us in its first integrity, almost without a flaw ; but if 
"the silver cords be loosed," and "the golden bowl be broken," 
who can re-animate the insensate form \ The desolate dwell- 
ing cannot be re-entered, — the fallen column no more upraised 
upon the earth. 

The residence of our lamented friend was continued almost 
uninterrupte<lly in Edinburgh, as his head-quarters, until 1839. 
We believe that 1837 formed an exceptional season, as he 
spent that year in Paris studying geology under Constant Pre- 
vost, mineralogy under Beaudent, and zoology under De Blain- 
ville and Geoffrey St Hilaire. During the autumn of all 
these busy and invaluable years he explored some interesting 
portion of the Continent of Europe, or beyond it, doing good 
service to science by a somewhat lengthened sojourn, at one 
time in Ulyria, at another in Algiers. The results of these 
various visitations have been publicly recorded, as were also, 
about the same period, a short treatise on the Mollusca of the 
Irish Sea, and several papers on zoology and botany.* 

valleya, from the se*, so there are slao equally dieUnct and different lonea of 
aninul and veget&bli life, in dtptk, as we descend (vhlch we can only do bj 
dredging) from the aea-ihore, down the nwont^ni, and Into the great lubmerged 
and aunlew valleys, Of the ocean. 

* See " Malacologia Muntntii," Edin., 1838 ; " On the Land and Fieah- 
Watep Mollosca of Algiers and Bougia,"— ^nnafc o/JVat. But., vol. ii. ; " On 
the Dutrlbution of Terreetria] Pulmonifera In Europe,"— fi«por(. o/Brit. Auoe^ 
1638 ; " On a Shell-bank in the Irish Sea, considsred zoologically and geologi- 
cally," — Annalt of Nat. Hitt., vol. iiL ; " HoticB of Zoological Besearchea In 
Orkney and Shetland during the month of June 1839,"— £(j)Dr(J Biit. AjKe. 
1639; "On the Aiteriadffi of the Irish Sia»,"—WemtHan Memoir; vol. Till, i 
"Report on the Distribution of PuImonifsroDsMolluBca in tbe Britiah Islands," 
— BtpeTUBrit.Attoe.,\%39; "On the Association of Hollnua on tbs British 
Coaata, coniidared with reference to Pleistocene Qeology," — EcUn. Aeai. Annual, 
1640 ; " Ob a Pleistocene Tract in the Iile of Man, and the relations of its 
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In the vintor of 1839-40, he deliTered a coarBe of lectures 
in Edinburgh on Zoology and Comparatire Aoatomy, of a 
strictly scientific nature, for professed working stadeata ; and 
he also gKTe at that time a course of a more popular character 
on Zoology, in its connection with Geology on the one hand, 
and Mental Philosophy on the other. Early in the year 1840, 
he completed his beautiful and still standard work on British 
Star-fish and Sea-urchins (published in 1841), adorned by not 
fewer than 120 accurate and highly-finished iUustratioas. 
These latter were all designed by himself; and we may here 
note that his artistic skill was fully and frequently employed, 
not only in the representation of animal forms, but in sketches 
both of rural and architectural scenery, and, most character- 
istically of all, in the Tignettes and tail-pieces to his variona 
publications, where we have humour and sentiment, gracefully 
and trathfully combined. This power of drawing was of in- 
caloulable advantage in his professorial career, by enabling 
him to exhibit to the eye many things beyond expression by 
the power of words. By making use of different coloured 
chalks, he would give moat life-like sketches, not only of outer 
form, but of internal structure, both being in some cases of a 
nature so fragile, unfixed, translucent, that little or nothing 
could be understood regarding them, by those previously un- 
instrueted, from the inspection of the actual subjects. But 
this accomplished instructor having ascertained, by the most 
minute and pains-taking labour, the actualities of form and 
substance, and having impressed them on his own mind, was 
able, by the combined power of a retentive memory and a 
skilful hand, to bring into the clearest light what was in itself 
invisible to common eyes, or, if visible, then jncomprehensihle 
by common intellects, till seen through the borrowed lustre of 
Ats understanding. Alas ! it seems but as the remembrance 
of yesterday, that the feeling returns upon us with all its 
freshness, how in his recent summer course (so frankly uuder- 

Kuina to that of (ha neighbonriiig Sra,"— Aejiarti Brit. JLuDt. 1810. W* men- 
tion the prwNdiBK morel; u among the mor« prominent of hij earlier wntri- 
boUoBi, end to ihow how wion hli determtiiB,f1oiii tended towerdi merlna 
nsaerolwe. 
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taken, and so fully accompliahed) while he was demonstrating 
the easential nature and attributes of those almost crystalline 
creations from the " hlue profound," of which he was himself 
the prime expositor, the interest of his moat original descrip- 
tions was almost as it were submerged in admiration of the 
beautifully graceful forms which seemed to arise as if by 
magic from beneath hia long and delicate fingers, and how a 
murmur of applause was not refrained from by hia grateful 
and admiring audience, — spectators, rather they might then 
be called. 

In April 1841, he accepted an invitation from his friend. 
Captain Graves, who commanded the surveying squadron in the 
Mediterranean, to join the " Beacon," in the capacity of natu- 
ralist, holding a nominal appointment from the Admiralty, 
which gave him position but no pay. He continued in the ex- 
ploration of the Archipelago and of the coasts of Asia Minor, 
with ample and most valuable results.* The Beacon having 
visited ijie coMt of Ljcia in the beginning of 1842, for the 
purpose of conveying away the remarkable remains of antiquity 
discovered at Xanthus by Sir Charles Fellows, her crew were 
employed there in making excavations among the ruins, and 
preparing for the removal of the marbles ; for which task, how- 
ever, she proved unfitted. She therefore went back to Malta 
for the necessary requirements ; and being expected to return 
to Lyeia, Mr Edward Forbes and Lieutenant Spratt (having 
been previously joined by the Rev. Mr Daniel, an accomplished 

* The following are a, Tew of the important papers, tbe materials for which 
were acquired about thia time. " Od two remarkable Marine Invertebrata In- 
habiting the Jlgean Sea"~Rep. Brit. Aiioe., 1841. " On the species Ne»rm 
(Gray) inhabiting the -lEgean Sea" — Proceidingi Zool. Soe., si., p. 76. "On 
tbe Kadiatft of the Eastern Mediterranean"— Linn. Tram., lii., p. X43. " Re- 
port on the MollusCB and Badiata of the ^gean Sea, and on their distribution, 
considered as bearing on Geology" — Rtp. Brit. Aieec, 1843. " On a CollecUon 
of Tertiary Pouils from Ualta and Goio"—Pr<iciedingi of Otol. Soc., iv., p. 231. 
" On the Fossils collected by Lieutenant Spratt in the Fresh-watei Tertiary 
Formation of the Gulf of Smyrna"— Journ, Oeol. Soc, i., p. 162. " On the 
G«oIogy of Lycia" — lb., ti., p. 8. " On the Foaails collected by LleatenaDt 
Spratt in tbe Islands of Samoa and Eubcea" — lb., ill., p. 73. " On a Remark- 
able Phenomenon presented by the Fowils in the Fresh-water Tertiary of the. 
Island of Gat"-~Rtp. Brit. Ahbc, 1845. 
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ciranghtsman) were kindly pennitted to remain, for the sake of 
further antiquarian and natural history investigations. Mr 
Daniel was unfortonately cut off by fever in his prime ; but 
notirith standing this calamity, the results of a few months' ex- 
ploration were most satisfa^itory. No fewer than eighteeD 
ancient cities, the sites of which were unknown to geographers, 
were examined and determined ;* and many valuable facte ia 
geology and zoology ascertained and recorded. 

Having successfully accomplished a task, not unattended by 
difficulty and danger, Mr Forbes was on the point of proceed- 
ing to conduct corresponding investigations in the Red Sea, 
when letters from England announced his (unsought and un- 
thought of) election to the chair of Botany, in King's College, 
Ijondon ; an honour not more gratifying than unexpected, ag 
he was not even aware of the lamented death of his predecessor. 
Professor Don. He was chosen over the heads of several 
very competent, — indeed, eminent candidates, — without having 
been a candidate himself. He returned immediately to Lon- 
don, and finding that his professorial duties were confined to 
the summer season, he sought and obtained the curatorship of 
the Museum of the Geological Society. 

In this superficial sketch we enter not into details. Of Pro- 
fessor Edward Forbes' great excellence as an accurate and 
philosophical botanist we feel quite assured. One who knew 
him well, and is highly competent to judge (Dr Joseph Hooker, 
a kindred spirit), has expressed his wonder that the author of 
BO many and varied geological treatises should have found 
time to aim at original researches in any other department of 
science, and should have been so successful in that aim. " This 
was mainly due to the early age at which he acquired its rudi- 
ments ; to the efficient practical training in systematic botany 
and collecting that he received in Edinburgh ; to his quick 
perception of affinities ; to his philosophical views of morpho- 
logy, distribution, structure, functions, and the mutual rela- 
tions of all these ; to his mind being richly stored with the 
literature of the science ; to the wide experience obtained dur- 
ing his travels ; and, finally, to that heaven-given power of 

• See TravtU in Lycia, Milyai, and tht COiyratii, 2 vols,, 1847. 
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generalisation and abstraction wbich he bo eminently pos- 
eesBed." * His introductory address, on assomiag the Chair 
of Botany, was remarkable alike for excellency of expresnon 
and originality of thought. It w&s printed by desire of the 
OoTernors and Council. " Those who attended his claea will 
ever remember the charm he threw around the study of TCge- 
tsble Btmcture, and the delightful hours they apent in his com- 
pany during the periodical excursions, which he made a point 
of taking with his pupils, in the neighbourhood of London. 
Nor were these excursions attended by pupils alone. Many 
are the distinguished men of science in London who sought 
the opportunity of availing themselves of his great practical 
knowledge of every department of natural history." t 

One of his most important papers (belonging to an after pe- 
riod) is of a mixed nature, such as he alone could furnish from 
his own " invincible armoury,"' — " On the connection between 
the Distribution of the existing Fauna and Flora of the Bri- 
tish Isles, and the Geological Changes which have affected 
their area." I In this signal work we have opened up to ns a 
wide field of speculative research into almost every depart- 
ment of natural science, while it contains, imbedded in itself, 
a vast and varied mass of knowledge. It throws a flood of light 
on some most intricate inquiries regarding the age and rela- 
tionship of the rocks of Britain. 

In 1845 he was offered and accepted the honorable and 
advantageous appointment of Falseontologist to the Geological 
Survey of the United Kingdom; and thereafter resigned his 
situation in the Geological Society, of which at a future pe- 
riod (1853) he was chosen president.§ In connection with this 

" Oardtntrt' CliroHitU, Dec. 2, 1854. t AHutuaim, Hor. 26, 18E1. 

X Thii var^ remukabls p»per ii pabliahed in tha Jfamoir* of (*« Gttlegital 
Suniei/ of Ortal Britaut, vol. 1., p. 336. Our kuthor's other worki, U beuing 
on Batanj, are cbiefl; tbess : — " On the Morphology of tha Eteprodactlve 3;i- 
tem of Bertularian Zoophjtes, and its analogy with that of Flowering Plants," 
— lUp. Brit. Juoc., I8U. " On ■omg important analogies between the Animal 
and Vegetable KlagaomB,"—Royat tnttitution, Feb. 1845. " Oaths Distribu- 
tion of Eademie Flanta, more especially those of tha British Islands, conaidartd 
with regard to Geological Changes," — Stp. Brit. Aitco., 181S. 

g His "Anniversary Address" forms a part of the " ProeeediDgs" of the 
Geological Society for 1S64. 
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department, for the duties of which he was so adtnir&bly qua- 
lified, we need not do more than name the Palieontological and 
Geological Map of the British Islands, with explanatory Dis- 
sertation, forming part of that now national work, Mr Keith 
Johnston's Phyaical Atlas, to which Professor Edward Forbes 
also, and more recently, contributed the map, with letter- 
press, of the" Diatribntion of Marine lafe." This post of Palie- 
ontologist he continued to hold till the period of his death ; at 
least we are not aware that bis elevation to the chair of Na- 
tural History here — the highest and most influential situation 
of the kind to be obtained in Britain — led to any change, al- 
though some eventual modification might have been found ex- 
pedient to obviate over-labour on the one hand, or the neglect 
of scientific business on the other. 

His being placed among us here was, indeed, deemedamost 
fortunate circumstance in relation to the proposed establishment 
of the so-called Economic or Industrial Museum, forming a 
branch of, or in some other way intimately connected with, the 
great zoological and geological collections of the university — ' 
themselves about to be, as we and all our community fondly 
hope, endowed, re-arranged, and opened gratuitously to the 
public. But where is now the accomplished head and the will- 
ing hand, that would have planned bo wisely, ^id so plainly 
pointed out, the most approved and appropriate courses which 
we ought to follow, — where the kindly heart and disinterested 
disposition, which would have smoothed down and overcome the 
difBcolties which cannot but beset the re-construction, on a 
new, enlarged, untried foundation, of a great scientific Insti- 
tute about to be unsealed \ 

But we shall not prolong our mournful meditations on this 
moat sad bereavement, which we really regard as one of the 
greatest which onnld have befallen our community. Natural 
science is necessarily retarded among us for many a day. But 
let the rising generation bear in mind how much he did with 
no more assistance than they may atill obtain. Let them re- 
member, not only his love of knowledge, and assiduity in its 
attainment, but more especially his noble and generous temper, 
ever radiant even in the midst of opposition, like the son, whose 
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cleftrnesB no envious cloud can long encumber, though, when 
broken and dispersed, it may seem to make bis brightness all 
the more effulgent Let them think of his simplicity, modesty, 
freedom from arrogance and affectation, from jealousy and all 
uncharitablenesB, and bow he ever kept the even tenor of his 
way, unspoiled hy success, unmoved by flattery, fearless in his 
love of truth, undaunted in his hatred of malevolence and guile. 
Let not only the young, but also the mature, the middle-aged, 
the ancient, think of these things* 

" But our idle regrets," says a great and most remarkable 
observer in the same field, " can neither restwe the dead nor 
benefit the living. Let us rather manifest our regard for the 
memory of our illustrious brother, — taken so unexpectedly 
from among us, — by making his disinterested devotion to 
science our example, and by striving to catvh the tone of his 
frank and generous spirit. And seeing how very much be 
succeeded in accompli'hing within the limits of a life that has, 
alas ! fallen short by more than thirty years of the old allotted 
time, let us diligently carry on, in the love of troth, our aot 
unimportant labours, remembering that much may he accom- 
plished in comparatively brief apace, if no time be lost, and 
that to each and all that ' night cometh ' at an uncertain 
hour, under whose dense and unbroken shadow * no man can 
work.' " t 

* So abuudsDt ars Professor Edward Forbei' worka, that wa have not aa jet 
nsTned Che moet cooiplete and important of tbem all, —his " Natural Ristorj of 
British MoUusca, and their ahells" (in conjuiictian with Hp Haoley), i vols., 
184S-S3. His latest public efforts were made at the meeting of the British At- 
■otiatJon, held during last autamn at Liverpool, irherc ha was elected Predrtent 
of the Geological Section, One of bis moit recent written labours (excepting 
his BBgagements with this Journal) was an article in the Quarterly Review, for 
September 18S4, on Sir Roderick Uurchiaon's Silmia. 

t Address to the Rojal Pbjgical Sucietj, by Hugh Miller, Esq. — Witmu, 
esth Not. 18S4, 
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Introductory Lectwre delivered at the opening of the NaJiaral 
Hietory Close in the Univernty of Edinburgh, on Wed- 
nesday, let NovetRber 1854. By the late Edward Forbes, 
F.R.S., F.G.S., Regius Profesaop of Natnral History.) 

[Tlie notes of this Lecture were found among Professor 
Forbee' Manuecripts, and although probably not intended for 
publication, they are now printed, in the hope that they will 
be acceptable to his friends and pupils, and that they wil 
furnish valuable hints as to the mode of condncting courses of 
Natural History. 

There are few persons who would willingly admit that they 
know nothing of natural history ; and, in one sense, they are 
right: for, the beauties and curiosities of nature meeting the 
sight of man at every turn, there can scarcely be a human 
being, however ignorant and degraded, who has not at some 
time observed and admired them. 

But natural history, properly so-called, is more than this : 
it is the science of the understanding of natural objects. 

When we consider that all objects untransformed by the 
twt of man are natw^l, the vastneas of this science in its full 
extension must be great indeed, for it would embrace all that 
concerns the earth and its productions, the surrounding air, 
and extend into the domains of astronomy. But as that which 
is aimed at by the professorial office is rather the teaching 
how to study and master a science, through the exposition of 
its leading facts and laws, than to communicate all that is 
known about it, to extend the field of our teachings through- 
out the realms of natural history, would be to prevent the 
purpose we have m view. 

But there are certain great and principal sections of our 
science which should and will form the substance of our 
studies here, and which, however various and diiFerent they 
may seem, are in reality Intimately and inseparably blended. 
These are the history of living beings, as they are on our globe 
and as they were, and the preparation and constitution of the 
earth's crust for the reception and development of life. 

VOL. I. NO. I — JAN. 1855. K 
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Vfe thus embrace biologj, is its more special sense, and 
geology. 

Since the details of one portion of "biology, tie., the natural 
history of plants, are fully taught by one of my coUeagneB, 
and since the course of study for vhicb I contend, that which 
would conduct yon to geological knowledge through a prelimi- 
nary investigation of the classification and characters of 
living beings, can in tho main be effected only through zoo- 
logyi or the study of the animal part of the creation, it is to 
the latter division of biology that I shall confine my prelec- 
tions. 

And since, for the understanding of geology (the science to 
which the latter half of the course will be devoted), an 
acquaintance with the characters and combinations of 
minerals is requisite, the sub-science of mineralogy will ne- 
cessarily form part of our studies. 

This, then, will be the orderof our work. Commencing with 
the consideration of those general facts and principles that 
are common to the several sections of natural history, w© shall 
proceed to the study of existing animals, and through them, 
arrive at an understanding of extinct forms of life, known 
only in the fossil state. This department, or paleontology, 
will, qlong with mineralogy, form the basis of our enqmry 
into the structure and geological history of the globe- 
Almost all the varied science which we shall have to surrey 
has been eliminated from the facts of nature, within very 
modern times. Among the ancients, strange as it may seem, 
little progress appears to have been made in natural history, 
and the very science, the materials for the study of which lie 
moat abundantly across the pathways of men, was that most 
neglected, and abandoned to dreamy fable. There are only- 
two authors of antiquity, whose works are preserved, wfflrthy 
of being cited as original contributors and understanders of 
science. These are Aristotle and Strabo ; the first, unequalled 
in all times for the grasp of his intellect and the variety of 
his acquirements, has left in the fragments of his treatise 
" nif/ 2auv," a masterly essay in scientific geology, and a 
wonderfully accurate statement of well-directed observations. 
The second, in his geography, the minute accuracy of which 
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I have admired, when travelUng by the guidance of his descrip- 
tions, and b; them only, through unexplored districts in 
Western Asia, has in several instances described and com- 
mented upon geological phenometia', and started views which for 
centuries remained unnoticed, because far in advaoce of their 
time. 

Now it is certainly remarkable that there should be no eri- 
donce of any other than these two illostrioua philosophers, 
amongst all the ancients, having made real progress in oar 
science. In all the statements of importance put forth by 
them, the information is given from their own observation, and 
no references are made indicative of there having been other 
Uen in the field, working in the true spirit of induction, which 
distinguishes what they themselves did and placed on record. 
Of other ancient authors whom we are accustomed to quote 
on account of natural history statements, Dioscorides, although 
the preserver of mUch interesting information concemiog 
plants, can scarcely he regarded as more than a herbalistt 
whilst Arrlan' and Pliriy are in the main compilers, and cer- 
tainly have no claim to take scientific rank with Aristotle and 
Strabo. 

The building of the great edifice of natural history science 
was long deferred, although, as we have seen, the comer 
stones were placed early. During the last 200 years almost 
everything has been done, and during the latter of these two 
centuries, the best part of the work. The order of develop- 
ment of the several sections has been in the main empiricaL 
Thus botany advanced first ; chiefly through the impulse pvea 
to the study by its adoption in schools of medicine, and its 
connection with the materia medica; zoology passed through 
many phases, owing much to the systematization of the know- 
ledge of it in his day by the great Linnieus ; and more, after- 
wards, through the wedding of it with comparative anatomy, 
by John Hunter, Cuvier, and their cotemporaries. Geology, 
after struggling through the nlist of vague speculation, Uioagh 
cheered by occasional and momentary breaks of sunshime, 
at length, at the beginning of this century, emerged into clear 
day, and rapidly and steadily advancing, has now taken its just 
place amoiJgstthe foremost and grandest of the sciences. 
. K 3 
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If we regard the position imd condition of the natural his- 
tory sciences at the present moment, we may consider the age 
and time most favonrable to the sueceseful study of them. 
Bat we most not deceive ourselves, and fancy that because 
natural history is popular, it is therefore generally understood. 
Were we to form our opinion from the Dumber of boots on 
all branches of the science, issued almost monthly from the 
press, in Britain alone, and perused with avidity, we might 
suppose ourselves a nation of natoralists, and fairly reckon 
upon finding every tenth educated person we meet versed 
even in the technicalities of zoology, botany, and geology. 
Yet is it 80 1 I need scarcely reply in the negative. On the 
contrary, we are too well aware of the prevailing and wide-spread 
ignorance of these studies. The fact is this, the books in 
question are bought and read ; the interesting statements they 
contain excite momentary attention and pleasure ; even scien- 
tific classifications seem pleasing, because suggestive of well 
digested order. But the knowledge so gained is word-know- 
ledge only. Now this kind of knowledge can take no root, 
unless it be accompanied by a knowledge of things and beings. 
When Oliver Goldsmith, genius as he was, tried his hand at a 
" History of Animated Nature," and a very delightful book he 
made of it, he knewsolittleof the chief subject of his chapters 
viz., quadrupeds, that he described the cow as casting her 
horns annually. There is no more dangerous experiment than 
that of writing about tilings without a practical acquaintance 
with them. And there is no infonuation which passes more 
speedily and thoroughly away from the memory than that of 
natural history, if it be learned from books only. 

The remedy is an easy one. Verify what you read in your 
book, and bear in your class-room, by observation in the field, 

• and in the museum. Observe for yourselves. Try to decipher 
the structure, and make out the names of animate and inaui- 

- mate objects from actual specimens. Even to do this in 
the most rudimentary fashion is better than to rest content 
with reading the most lucid descriptions. Many a man can 
define a vertebrated, an articulate or a radiate animal, with 
out an erroneous expression, and yet be sadly puzzled as to 
what some unaccustomed specimen placed before him might 
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Iw. The student who has counted and compared the lege of 
a Sy and a spider, and noticed the resemblance between the 
segmentation of a centipede and of a lajworm, is further ad- 
vanced in knowledge of the characters of the great articulate 
group, than he who can repeat whole pages of definition on 
the subject by heart, and yet would be exceedingly embar- 
rassed were he to be presented with a cockchafer, and called 
upon to point out those peculiarities in its external organiza- 
tion that distinguish it as an insect. 

Many a reader of geological treatises will tell you con- 
fidently bow the world was made, yet be at his wits' end if re- 
quested to name and define specimens of the rocks which he 
would meet with in situ were he to walk from this class-room 
to the summit of Arthur's seat. I remember some years ago, 
having a painful interview with a modest and intelligent per- 
son, who on account of testimonials and undoubted hard read- 
ing, had been appointed to the office of naturalist and geologist 
in an important foreign expedition. No man could have passed 
a better oral or written examination upon the sciences required 
of him, but unluckily all his knowledge of them had been 
derived from hooks. He was utterly adrift when asked how 
ha would go to work when he arrived at the scene of his in- 
tended labours, and what tools he would use. Still more so 
when called upon to name a series of specimens of objects 
with which he would probably have to institute his first com- 
parison. This gentleman, in no spirit of petulance or despair, 
bat simply through an honest sense of his inability to fulfil the 
task required of him, resigned his mission at once. 

Now, I would earnestly urge on every student of this class 
the necessity of exercising himself frequently in observation 
of natural objects. My teaching, were it to be as perfect as 
my utmost ambition would desire, would be of little avail, 
unless you use your own eyes. Above everything go to the 
fields, and the seaside. You could not be more favourably 
situate for out-of-door study than you are here. In a huge 
metropolis such as London, or even Paris, to make field ob- 
servations, 18 to give up entire days to the work. But here 
the healthy exercise which all of you ought to take, the 
invigorating stroll around our beautiful neighbourhood, may 
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be made at the same time one of the best scientific lessons- 
The Queen's Park is a mnseam of Britist zoology in itself, 
and one of the finest natural geological models in the irorld. 
The shores of the Frith of Forth are strewn with interesting 
a^imens of marine animals. The very ditches of the mea- 
dows, almost within the town, abound in carions freshwater 
creatures, every one a study in itself. To strolls in the neigh- 
bourhood of Edinbnrgh, whilst a student in the Univemity, I 
am indebted for much knowledge that has proved to me a 
oever-ceasing pleasure and a benefit in after years. 

Do not neglect the museum. It may not be all we could 
wish, but it ie more than enough for supplying the materials 
of study daring the time you can give to it. It has been 
■aid of hospitals, that their capacities for instruction are not 
always in proportion to their vastness, and their nomber of 
beds is not of bo much consequence aa variety and interest of 
eaaes. So with museums ; it is not mere extent and great 
aceamulations of specimens that render them available for 
purposes of study, but rather the systematic illustration of the 
leading types of the several kingdoms of nature. This is tho 
purpose which we shall keep in view in getting our museum 
here into order, a task that will take some time, but which, 
Bevertfaeless, is, I trost, advancing. Now, from the types of 
animal and mineral forms exposed in its rooms and cabinets, 
joa ought to be able to acquire a fair fundamental notion of 
^be science we are met to cultivate. How best to make use 
of the collection I will explain in another lecture. 

The main purpose of your assembling in this class-room is 
the acquiring a knowledge of the principles of natural history, 
of the leading facts of zoology and geology, and of the way 
to go to work in pursuing the practice of these sciences. 
Within these limits the method of instruction by lecturea is 
■well adapted for conveying the requisite information, and 
forming a baais for more detailed studies in the cabinet and 
the open air. Moreover, you will thus be guided in the coarse 
of study which can only be pursued in jour chambers. Study, 
when desultory and unguided, is rarely beneficial, although 
better than none at all. When properly and systematically 
oopducted, the study of natural history invigorates the mind. 
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exercises and strengthens the reasoning powers, and educates 
the oljaerving faculty. For these qualities, it is selected to he 
a branch of professional education ; and those among you who 
are intended for the noble and aelf-aacrificing profession of 
medicine, will never regret having devoted a fair portion of 
your time to the receiving of zoological, botanical, and geolo- 
logical instruction. 

These are days when almost eTcry man, sooner or later in 
the course of his life, travels, either of necessity, or for pur- 
poses of information and amusement. Delightful as it is to 
explore strange lands, no small part of the pleasure and the 
benefit of travelling is lost to the man who is ignorant of natu- 
ral history. The differences between one country and another 
do not depend wholly upon their inhabitants, their edifices, or 
their towns. Nature, animate and inanimate, varies in each 
region of the earth's surface. The differences strike even the 
uninformed, — but in what manner^ Vaguely, dimly, and 
ignorantly. How often, wheu we visit foreign countries, do we 
meet with intelligent travellers, who, perceiving those differ- 
ences, and unable to comprehend them, lament grievously 
over their ignorance, and exclaim, " Would that we knew 
Bometfaing of natural history !" Often have I heard a like 
exclamation uttered by the active-minded soldier or sailor, 
who has longed for occupation in some far-away and lonely 
station, whence all the sense of loneliness might have been 
banished, had he been able to observe the wondrous world of 
living creatures and the construction of the rocky soil around 
him. Many of you will probably find yourselves undeir similar 
circumstances, but, I trust, not under like intellectual difficul- 
ties. Learn to observe and to know nature in good time, and 
you will never be oppressed by listlessuess, or wearied through 
irant of objects of interest with which to engage the mind. 

tinder conditions which to most minds induce hopeless idle- 
ness, it is possible for you not only to make yourselves happy, 
bat to' gairi fame, if that be your ambition, and certainly to 
contribute, in no small degree, towards the advancement of 
science. Nay more, under these conditions, you may be in 
the most favourable position for the perfecting of your own 
knowledge,' and the opening out fresh fountains of discovery. 
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Yoa will have the advantage over many a naturalist at home ; 
for there is no advantage in oar department of science so great 
as that conferred by travel. The mind becomes warped and 
narrowed when limited to the contemplation of one set and con- 
dition of objects. Observation is exercised, but without the 
check and gloss of suflScient comparison, and we think we see 
all, when we are regarding but a fragment. The zoologist and 
botanist can, it is true, hy means of menageries, gardens, and 
museums, gather together readily the fruits of travel. Still, 
the natural combinations, so to speak, of living beings, are not 
fully and fairly seen through such artificial media. The mi- 
neralogist can do much in the cabinet and in the. laboratory; 
but there is a mineralogy on a grand scale that must be studied 
in the open air, and in the recesses of the earth. It is cus- 
tomary to say that minerals are the same everywhere they oc- 
cur : but this is not strictly true ; and the curious and minute 
differences of constitution, and even of crystallization, which 
distinguish the minerals of one region from those of another, are 
indicative of phenomena which have yet to he worked out in 
the wide geographical fields. The geologist, though he may 
ground himself thoroughly in his science at home, above all 
other naturalists, requires to correct and extend bis know- 
ledge by wide-spread research and observation ; and, when Sir 
Charles Lyell said that there are three requisites for a geolo- 
gist, and that these are. " Travel, travel, travel '.'' he gave that 
advice which, if it had been the doctrine of the illustrious Wer- 
ner, would have placed his favourite science in a very differ- 
ent position half a century ago, and freed it at an earlier day 
from the trammels of local prejudice and partial knowledge. 

Now to those who must stay at home — and they are many — 
the greatest service that can be conferred by him who travels 
is the communication of correct scientific observations. All 
of you, then, who look forward to see the wonders of foreign 
regions, prepare yourselves, in good.time, to understand and 
describe them ; and let those to whom the British islands are 
to be a life residence, learn also, in order that they may un- 
derstand the new facts that will thus be brought to light. 

When urging upon some of my friends the benefit and de- 
light they would derive from natural history studies, I have 
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heard the objection occasioDally put forth, that they, are id- 
compstibte with a«tive professional or basiness occupations ; 
or, at least, that the carrying them out worthily, and in a 
spirit of trne science, not mere dilletanteism, cannot be ef- 
fected without an interference with the sterner duties of life. 

Plausible as this objection seems, it is not well founded. 
The proof that it is not so ties in the fact that many of the 
ablest advancers of the natural history, as well as of other 
sciences, and, I might add, of literature and philosophy, are 
men diligently engaged in daily duties of a different kind, 
and doing their tasks thoi-oughly and well. The names of 
many of the most eminent of British men of science are those 
of fully occupied physicians and successful merchants. Who, 
for example, have done better service towards the investiga- 
tion of the zoology of the British Islands than Dr George 
Johnston of Berwick, and Professor Thomas Bell of London* 
both curying out extensive and original researches whilst 
busily engaged in arduous and never-neglected professional 
duties ? In the last century, Ellis, a busy London merchant, 
changed the whole face of zoophytology. Only last year died 
Charles Stokes, a name not popularly known, but very fa- 
miliar to men of science at home and abroad, similarly oc- 
cupied with Ellis, who, nevertheless, found time to aid, by his 
extensive and original knowledge and ever-judicious advice, 
almost every naturalist of whatever denomination in Europe. 
At the present moment I could point out several of our very 
best zoologists and geologists among the most diligent and 
ablest of British merchants. The law, too, might do much 
for us, but does not often add to our ranks ; yet it is a curious 
fact, that one of our chief authorities for the anatomy of 
the invertebrata is a lawyer. The army and navy have more 
time at their disposal ; hut it is not among the idle portion of 
the services that we find the scientific amidst arduous duties ; 
and a naval officer, in command of one of our ships now in the 
Black Sea, has contrived to acquire and communicate the first 
satisfactory and scientific information concerning the coal- 
6elds of Asia Minor. Let it not be pleaded, then, that 
science is to be put aside on account of active professional occu- 
pations of any kind. The excuse never comes from the able 
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and willing. It is exactly by the aid of the classes of men 
who do their professional and business dntleB beat that science 
}ias reaped, and is reaping, its most valuable harvests. 

To urge upon you the desirability of studying natural his-, 
tory, OD account of the material benefits that may result from 
the pursuit, would be to take a very low ground of persuasion. 
You do not come here to acquire the art of making fortunes 
by this kind of learning, but to study it because it is a 
science worthy of the mind's employment intellectually ep* 
nobling in the knowledge it imparts. That which it pleased 
the Creator to make — the universe and the world on which we 
live, and the beings that live upon the world with us — these 
are surely subjects worthy of our deepest study. Every crea- 
ture, whether existing or extinct, every fragment of rock and 
constituent mineral, each and all are revelations of Divine 
wisdom. Now, all which was worthy of God's making is 
worthy of man's learning, is too plain a truth to need a com- 
ment. Well might the old Uhristian father exclaim, " Crea- 
vit angelos in ccelo, vermiculos in terra ; non superior in istis, 
non inferior in illis." 

Yet SQch is the nature of man, that he is constantly harp- 
ing about things beneath his dignity. The politician, whose 
business really concerns the fleeting moment, who, whilst he 
boastfully fancies himself stirring the world — as the fly in 
the fable stood upon the axle and fancied itself the mover of 
the wheel-~who is useful, because politicians must be as things 
are constituted, and therefore, and therefore only, respectable — 
tiie politician regards the man of science with compassionate 
concern or supercilious indifierence, deeming his pursuits un- 
[H^ctical, because not always useful in the lowest sense. Yet 
the very politics of the world are changing through the advance- 
ment of every form of knowledge, and the development of the 
character and power of nationa depends in no slight degree on 
the progress of sciences that seem at the moment wholly iso- 
lated and theoretical. 

Show the man of commerce and the statesman a utilitarian 
bearing in scientific researobes, and all the dignity and va- 
nity of man are forgotten. Show that gold is to be got or to 
be saved through our work, and the value of our science is at 
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once admitted. Sfaort-sighted diplomatieta and sorry econo- 
mists I The spread of & thirst for pore knowledge is in its 
results eyentnally of more benefit, both politically and pecu- 
niary, to the state, than all the- immediate " useful applica- 
tions." A wise people, delighting in intellectual pursuits for 
their own sake, is a shrewder generatioD than oo« lost in 
money-making and statecraft. 

Bnt to get at the mind of aw^orld that values wealth and 
power as the grand aim of earthly occupation whilst this 
world lasts, we must occasionally employ its own weapons. It 
is true that natural history, under its sub-sciences, phyeicB and 
chemistry, cannot do this very effectirely or frequently ; but, 
nevertheless, it has something to say. More especially in its 
mineral aspects does it bear upon utilitarian interests. In 
these gold-seeking days, a little knowledge lA mineralogy 
would have prevented the waste of not a little gold. I have 
seen boxes of yellow mica, imported from California, under 
the belief that they were filled with the precious metal, and 
carefully packed prisms of' quartz brought home, after being 
dearly paid for as diamonds, the seller probably having re- 
gretted the cheapness at which his necessities compelled him 
ft) dispose of th^m; and the buyer dishonestly chuckling over 
the goodness of the bargain he had made. On the otheif 
hand, I have lately placed, iii the cases of the mnseum, frag- 
ments of a mineral that promises to yield a fortune, which lay 
open, abundantly, to the day, and stood by the roadside un- 
noticed until it attracted the eye of a scientific obswver. 

Bspecially valuable is geological knowledge. Not many 
years ago, ft competent engineer, visiting a district where lims 
was precious for agricultural purposes, ^d was procured from 
a considerable distance inland at much cost, being impressed 
with the belief, drawn ^m his geological observations, that 
there ought to be limestone strata beneath the superficial 
covering, went to work systematically to test his impr^ssiim, 
and ended, to the amazement of the people, by obtaining a 
lease of the limestone in a district where the natives never 
heard of its presence. He then mAde his shafts, and ti^tplied 
them with the desideratum. 
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Id thia case money was made bj geological kuowledge,— 
oftener it may be prevented being thrown away. 

Not a hundred miles from Edinburgh I have seen, since I 
last' lectured in this clasB-rooin, costly excavations in progress, 
the object being a common one — the search after coal in a spot 
vbere any geologist would have told the seekers that they 
might as well throw their money into the sea. In this case a 
good geologist, who knew the country well, did give timely 
warning, but in vain. As if to illustrate the absurdity of this 
wasteful and unscientific experiment, the so-called " practical" 
men who conducted these operations were actually mining 
amid vertical strata, sinking their shaft in the dip, and driv* 
ing their galleries in the strata of the bed ; so that, however 
long they continued their fruitless task, they would be (and 
possibly at this moment are) constantly working in the same 
bed in which they commenced. 

But I trust that, whilst there shall be no danger of the stu- 
dents of this class making such preposterous blunders, they 
will always bear in mind the intellectual dignity of the science, 
and whilst they apply its results to every useful and economi- 
ca) purpose to which they may be adapted, never forget that 
the grand aim and object is the contemplation and understand' 
ing of the greatness and goodness of the Deity, as revealed to 
us in creation. This purpose constitutes the worthiness of our 
science, and stamps it with unmistakeable grandeur. 

Edinburgh has long been famous as a nursery of naturalists. 
A large proportion of the most distinguished British zoologists 
and geologists of our day, and not a few foreign ones, acquired 
or cherished their taste for the study of nature in this univor- 
sity. The physical advantages of the district have had doubt- 
less much to do in attracting the minds of students to natural 
history. But these would have been ineffective without the 
teachings and enthusiasm of my lato illustrious predecessor in 
this chair, who was himself preceded by a less known bat able 
man, Professor Walker, irobued with a like spirit. The emi- 
nent men who have gone before me held that the student who 
aims at being a naturalist, in the proper sense of the word, 
must combine biological with geological knowledge. For the 
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same view I most strennonsTy contend. It was the doctrine 
held and practissd bj Linneeus, by Cuvier, by BlainTiUe, by 
Brongniart ; and at the present day by such men as Owen, Dar- 
win, and Falconer, all formerly Edinburgh students ; by Agas- 
siz, Loven, Phillippi, and Dana. A philosophy of natural his- 
tory can only spring out of this combination, and can never .be 
evolved from the exclusive study of isolated secticDS. I hoM 
that the student should begin by taking broad and compre- 
hensive views of the general bearings of the science ; and when 
afterwards, as he must if he is to master it well, he engages 
in monographic researches, then he will reap the benefit of 
having laid a foundation of good, sound, general principles. 

The day will come when, ere we attempt a complete descrip- 
tion and precise definition of any one species of animal or 
plant, we mnst first have worked out not only external varia- 
tions and internal structure, but also the n'hole history of its 
distribution in geological time and geographical space. 

I am aware that these views are not invariably assented to 
by the naturalists of the present day, although in favour of 
them the opinions of the ablest may be cited. I trust to you, 
gentlemen, for the evidence of their correctness. To the fu- 
ture career of many of you I look forward with hope and con- 
fidence. I have had a guarantee of it in the ability and ear- 
nestness displayed by many of the students of this class dur- 
ing the past summer. Whatever I can do I will do, and hope 
you will come to me freely for advice and assistance. We 
have fine subjects for study ; let us go to work earnestly and 
diligently, and we shall be sure to gain much good scientific 
knowlec^e before the winter shall have passed away. 
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REVIEWS, 

Die Conckylien der Ifford-Deutacken Tertidr-gebirga. The 
Fossil Shells of the Tertiary Formations of ike North of 
Germany. By Prof. Beyrich. Berlin : 1853-4. P&rU I, — 

in. 

No one can have directed his attentjon to a physic^ map of the 
Korth of Europe, excluding, «f course, the ScandinaTiui penin- 
sula, without being struck by the vast extent of the Rat, or only 
very slightly undulating country, which stretches from the south- 
western frontiers of Belgium through Holland, Oldenburg, JTano- 
Ter and Prussia, into the very heart of Russia. This relatively 
low flat region also comprises parts of Silesia and Prussian 
Poland, with Pomerania and adjacent territories. No inconsider- 
able portion of this tract consists of unproductive sands, turf 
bogs, and dreary morasses, occasionally interrupted by districts of 
diluvial claya, which have been converted into rich and productive 
meadow lands. 

In later times the value of this district has been greatly in- 
creased hy the discovery of extensive tracts, of brown coal, which 
have been successively woilied, and, especially in the neighbour- 
hood of M^deburg, and of Frankfort-on- the- Oder, supply the in- 
habitants with a cheap and valuable fuel. The working of these 
brown coal beds, however, has led to another, and, geolt^colly 
speaking, still more important discovery, Tbese brown coal beda, 
derived from the decay of the vegetation of vast lii^oons and 
swamps, form the basis of an interesting series of tertiary deposits, 
some of which have proved to be unusually rich in the remains of 
marine mollusca, showing in many districts a remarkable con- 
nexion with the well-known tertiaries of Belgium and other coun< 
tries. 

At first, however, they did not meet with all the attention they 
deserved, and, although the contents of the Septaria clays of Berlin 
and of Magdeburg, and those of the nodules of Sternberg, have 
been long known, it is only since the Belgium tertiaries have been 
worked out hy the exertions of Sir Charles Lyell and Professor 
Dumont, that the attention of the German geologists has been 
directed to ascertaining their correct position in the tertiary system. 
Amongst those who have been most active in working out these 
results is Professor Beyrich of Berlin, the author of the work now 
under our consideration. It will not, therefore, now be uninter- 
csting to the readers of the Philosophical Journal, to have placed 
bofore them a short outline of the work, bo for as it is already 
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published, and of the plans and viewa of the author in carrying 
out his undertaking. 

Professor Beyrich soon recognised the insufficiency of the pre- 
viously existing catalo^es, or lists of names of the Molluscous 
- Fauna of the tertiary beds of North Germany, to enable the geo- 
logist to establish a correct comparison between them and the fos- 
sils of other countries. They were generally unaccompanied by 
illustrations. Even the investigations of Philippi respecting the 
tertiary shells of Cassel, Freden, Zuilkorst, and the neighbourhood 
of Magdeburg, are not sufficiently comprehensive to enable the 
geologist to institute exact comparisons between them and the 
productions of other localities ; tfie progress of the study of the 
North German tertiaries has consequently been slow. The evil of 
such an imperfect state of the literature of this branch of science 
bad been acknowledged by the Direction of the Imperial Institute 
of Geology of Vienna, who immediately prepared the commence- 
ment of a separate work on the shells of the tertiary basin of 
Vienna by Professor Homes, in which not only the names but full 
descriptdens and accurate drawings of all known existing speciea 
should be given. 

Professor Beyrich wishes to do for the North of Germany what 
Homes has undertaken with regard to the Vienna basiu. 

" It is my intention,' ' he observes, " to extend the work to all 
the tertiary formations which have been discovered, from the fron- 
tiers of Belgium and Holland, eastward through North Germany 
as far as the Oder. All these formations belong undoubtedly to 
one series of deposits, closely connected with each other, and of 
which the faunoe are so intimately allied by numerous gradations, 
that the removal of any single member &om the series would 
destroy the continuity of the whole. In order to have a clear 
insight into the relative connexions of deposits which occur at such 
various and distant points, we must bring together for comparison 
the fossils from the neighbourhood of Dusseldorf, Osnabriick and 
Biinde, those of Hildcsheira and Cassel, those from Liineburg and 
the island Sylt, as well as from the neighbourhood of Mc^deburg, 
and from the Markgraviate of Brandenburg. We must also exa- 
mine the tertiary shells which have been transported into new posi- 
tions in the diluvial deposits, in order to obtain a [mrfect view of 
the mollascoUB fauna of the tertiary seas of the north of Germany." 

The eastern boundary of the country which Professor Beyrich 
proposes to examine is somewhat artificial, being limited by the 
extent of our knowledge on the subject. Between the Elbe and 
tho Oder, great progress has been made of late years in the inves- 
tigations of tertiary geology, while no observations have been made 
respecting the extension of these fossiliferous tertiary beds beyond 
the Oder. The author thinks it probable, however, that they 
BBvorthelcs.s exist. The geological features of the country form 
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a natural boundary to the south. The Harfce and other mountain 
districts, which rise more or less abruptly from this northern 
plain, mark with more or less exactness the limits of the ancient 
ocean. Alternations of miuHne and fresh-water deposits are no 
where met with, nor do any of those combinations of organic 
forms occur, which are characteristic of brackish waterji. This 
ancient tertiary sea was permanently shut off trom those fresh- 
water basins, which in the interior of Germany formed extensive 
and perhaps contemporary deposits. The marine tertiary forma- 
tions, whidi extend through the countries watered by the Weser as 
iar as Grottingen and Cassel, are a southern prolongation of this 
North German tertiary deposit, and must be considered as sepa- 
rated from the north-eastern prolongations of the Mayence basin, 
which is characterized by its peculiar composition, and the abnor- 
mal development of its fauna. 

We cannot state thus generally the views of Professor Beyrich 
without adding one or two remarks, modifying, in some degree, the 
universality of the expressions. When Professor Beyrich states 
that there is no alternation of marine and fresh-water deposits, he 
surely cannot have overlooked the fact that these marine forma- 
tions almost everywhere overlie the brown coal, and that although 
no animal remains have been found in this brown coal, it must be 
looked upon as a fresh-water deposit formed in vast lagoons or 
swamps probably at no great elevation above the then level of the 
ocean, and derived from the decay of fresh-water vegetable matter. 
In the next place it appears to us that in the present state of our 
knowledge, it is somewhat arbitrary to attempt on the one hand 
to connect the tertiary beds of Cassel, Biinde, Gotdngen, Sic, with 
those of North Germany, from which they are separated by moun- 
tain ranges of considerable elevation, and on the other to cut off 
these same Cassel tertiaries from the North Eastern prolonga- 
tions of the Mayence Basin with which the physical, and, to a certain 
extent also, the mineralogical connection appears to have been both 
natural and continuous. 

The author then proceeds to show the importance of institut- 
ing a comparison between the tertiaries of Belgium and those of 
North Germany, observing that, although the time is not yet come 
for the complete development of this parallelism, there are certain 
established points of connection which must not be lost sight of. 

After explaining Dumont's five systems (Landenien, Ypresien, 
Panisilien, Bruxellien, and Laekenien), which, taken together, are 
the equivalents of the Paris Eocene formations up to the sand of 
Beauchamp, and of those of England up to the Barton clay, he 
observes : — " Hitherto we know of no fossils from any part oif the 
North of Germany which positively prove the existence of tertiary 
deposits of so great an age. The oldest North German tertiary 
Fauna, viz., that of what I have called the Magdebnrg Sands 
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agrees rather with that of Lethen in Belgium, which belongs to 

the lower portion of the Tongrian (Sjsteme Tongrien), an3 imtue- 
diately oTcrlies the Systeme Laekeniea, the uppermost of the five 
Systems of Dumont just alluded to. Moreover, the occurrenco 
of this Fauna is as yet confined in North Germany to the country 
west of the Elbe between Magdeburg, Calbe, and Egeln." 

The next fossiliferous bed in ascending order which occurs in 
Northern Germany is the Septaria Clay of Berlin, which, with ita 
characteristic fossila, has hitherto been found near Stettin, Freien- 
walde, Bukow, Hennsdorf, and Liibars near Berlin, Bui^, 
Hohenwarthe on the Elbe below Magdeburg, and Gorzig neiir 
Kbthen. The same clay occurs in an isolated position in the 
Liinebiirger Heath at Walle, near Celle, but it is not again met 
with in a westerly direction nearer than Belgium, where the clay 
of Boom Baeaele and other places south of Antwerp is perfectly 
identical. 

Professor Beyrich refers the Fauna of the Stemberger beds to 
the same Belgian System (Systeme Bupelien). They contain the 
characteristic shells of the Septaria clay, nith others which are 
not found in the older beds. It also occurs in the neighbourhood 
of Stettin. The author is still uncertain whether any beds occur 
in North Germany corresponding with the deposits of Kleyn- 
Spawen, placed by Dumont between the Ilupelmonde G)ay and 
thatof Lethen, and which are referred partially to the Kupelmonde, 
and partly to the Tongrian System. This is important because 
these are the beds which, as De Koninek first suggested, have the 
greatest analogy with those of the Mayence basjn. 

All the tertiary deposits of the lower Elbe belong to a more 
recent period, as well as those of other more northern localities 
near Liineburg, Hamburg, and Holstein, and those of the island 
Sylt and Schleswig. Of the same age are those observed by F. 
Roemer on the frontier of Holland, and by Acfeld and Diisseldorf. 
They must not, however, be placed higher than the deposits of 
Bordeaux, the Touraine, Turin, and Vienna, Deposits of the age 
of the clay of England and of Antwerp are altogether wanting in 
North Germany. The youngest tertiary deposits of North Ger- 
many belong to the Bolderberg System, which is placed by 
Pamonl and Lyell as parallel with the typical Miocene formations 
of France and other countries, and of which, although inferior 
to that of the Vienna basin, it is a better representation than the 
Belgian deposit. 

After thus describing the physical characters of the North Gor- 
man tertiary deposits, the author proceeds to discuss the question 
as to where the boundary line is to be drawn between the Eocene 
and Miocene formations in Belgium ; and after fairly stating the 
■views of Dumont, Lycll, and d'Orbigny, he appeals to the evidence 
of North Germany, from which it appears that, in so far as the 
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lowest beds of the Tongrian System appear as the base of the whale 
marine tertiary formation of the North of Germany, to the total 
exclusion of all older formations, this is an important geological 
support to the yiew of Sir C. Lyell, that a Btronger line of separa- 
tion ie to be drawn between the Laeken. and Tongrian Byst«ms 
rather than between the Tongrian and the Rupelmonde systems ; 
but he does not agree with Lyell in giving to these united systems 
the name of Upper Eocene rather than Lower Miocene — he rather 
adopts the views of the French Palaeontologist in considering 
them the forerunners of the Miocene formation, and is therefore 
prepared to call them Lower Miocene. 

After alluding to the different suggestions of Dumont and others 
for variottB eubdi\Tsiona of the tertiary formation, he observes, 
(while at the same time refusing to be bound to the mere artificial 
rule of percentages), that the terms Eocene, Miocene, and Pliocene, 
should be maintained as representing periods of time, the centres 
of which are well known to us, but whose beginnings and ends 
rnn into each other ; in the same way as, the more onr knowledge 
is extended, we find to be more and more the case in all investiga- 
tions respecting geological periods. 

In conclusion, the author adds a few words respecting the ar- 
rangement and the form in which he proposes to give his descrip- 
tion of the north German tertiary shells. The Univalves precede the 
Bivalves ; and adopting the plan of Hiirnes's work on the Vienna 
Basin, he commences with the Gastropods. This has the advan- 
tage of establishing a more easy system of comparison between the 
two formations ; and with the same highly laudable view he has 
determined to adopt the same order of genera. This is the more 
praiseworthy, as he admits that in some instances a more satis- 
factory arrangement might have been adopted. Such a sacrifice 
of personal views is the more to be admired in proportion as it is 
rare ; and the advantage to students of the two syBtems cannot be 
questioned. He has wisely determined not to overload his work 
with too much description, or the useless repetition of synonyms 
already published in so many other standard works. 

To give some idea of the extent of the work, we add a list of 
the genera already pubHshed, with the number of species belong- 
ing to each genus t — Voluta, 10 species ; Mitra, 11 ; Golumbella, 
3 ; Terebra, 6 ; Buccinum, 13 ; Purpura, 2 ; (Jassis, 7 ; Coasida- 
ria, 3 ; Bostellaria, 2 ; Aporrhais, 2. Total, — 60 species on 15 
plates. 

We cannot conclude these remarks without thus publicly award- 
ing our thanks to Prof. Beyrich for having undertaken this work. 
It is evident that we can have no correct idea of the real nature of 
the successive fades of the MoUuscan fauna of the Northern 
Oc^an without it. It will indirectly tend to give us more correct 
views of our own interesting tertiary formations, and thus lead to 
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a truer koowledge of the varioas gradat^ODi through which ths 
creation of tertiarj forms hare proceeded from tLe close of the 
cretaceous epoch down to its moBt recent depoeiti ; and while, on 
the one hand, we urge Prof. Bejrrich to advance in his great work 
as ra[H<Il7 as circumstances will allow him, we must also express 
a hope that he will meet with such enconragement from British 
Palaeontologists, as will prore to him that his labours are fiillj 
appreciated in the country of a Ljell and a Forbes. 



Memoirs of the Life and Scientific Researches of John Dal- 
ton, Hon. D.C.L., Oxford, .&c. By William Charles 
Henry, M.D., F.R.S. Priiif«d for the CaTeadish Society, 
1854. 

We have now the satisfaction <^ welcoming a work on Dalton, 
which leaves us nothtiig to desire, so far as regards his personal 
Iiistory or hia scientific labours. His history was eventless, his 
nature unim passioned, his intellect clear and self-reliant, and his 
perseverance inexhaustible. By many and slow steps he won his 
way to repatation, and what to so modest a philosopher seemed 
wealth, was added to &une.- 

Bom in 1766 in Cumberland, the son of a yeoman, whose small 
copyhold afforded no patrimony for a younger brother, Dalton 
shared in the labours of his Other's farm during the summer 
months, and in addidou commenced at the precocious age of 
twelve, to teach a school in bis native village. When fifteen yean 
old, he removed to Kendal, and along with his elder brother 
Jonathan, conducted a seminary for children of members of the 
Society of Friends, among whom the Daltfms had been numbered 
for three generations. 

In the humble ofiice of schoolmaster, he continued at Kendal 
for eight years, devoting his leisure to the study of mathematics, 
-natural philosophy, chemistry, and the languages, in the prosecu- 
tion of which he was encouraged and assisted by Mr Gough, a 
blind gentleman of remarkable acquirements, who set him the ex- 
ample of keeping a meteorological register. For this the continu- 
ally changing aspects of such a district as that around Kendal, 
with its hills and dales, and sheets of water, presented peculiar 
fecilities, and Dalton soon became an enthusiastic meteorologist, 
and continued one to the last. Bound meteorology, indeed, all 
his researches naturally grouped themselves, and it was originally 
to solve important problems in the science, which he hod mca« or 
less cultivated for twenty years among his native hills, that he 
entered upon those enquiries into the laws of B.eat, the Constitu- 
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tion of Gases, and the CompoBition of Chemical Compounds, irMch 
afterwards made him so famous. 

The first of his scientific publications, " Meteorological Obser- 
vations and Essays," appeared in 17&3, soon after his removiU 
to Manchester, to enl«r on the office of Tutor in Mathematics and 
Natural Philosophj in a Dissenting College ia that town. He 
resigned this appointment at the end of six years, but continued 
to reside in Manchester to the plose of his days. It is not our 
intention here to trace the events of his personal history : it will 
suffice, therefore, to state that the reputation be acquired by his 
Meteorological Essays, was greatly increased by the publication in 
the Manchester Philosophical Memoirs, from 1799 onwards to 
1801, of Essays on Evaporation ; on the conduction of heat by 
liquids ; on the constitution of mixed gaaea ; on the force of steam 
or vapour from water, and other liquids ; on evaporation ; and on 
the expansion of gases by heat. 

These remarkable papers attracted the notice of the scientific 
world and led to Dalton's invitation to lecture at the Boyal Insti- 
tution, London, in 1804, where Davy was then delighting audi- 
tors of all ranks and professions by his chemical prelections. In 
the short course of lectures Dalton delivered at this time, he an- 
nounced the results of researches, which were not published till 
1805. These embraced an experimental enquiry into the elastic 
fluids of the atmosphere; an investigation into the diffusion of 
gases ; and a Memoir on the absorption of gases by wat^r. It 
was this last paper, read to the Manchester Society in 1803, but 
not published till 1805, which contained what its author called a 
'* Table of the relative weightfi of the ultimate particles of gaseous 
and other bodies ;" or what we should now name a Table of Atomic 
Weights. It was the first such Table, and was destined more 
than any of his publications to make its author memorable. 

He was led to construct such a Table originally from the de- 
sire to solve a problem important to meteorology : *' why is one 
gas more soluble in water than another f" He thought the dif- 
ferent solubilities of gases might prove to depend on the unlike 
size of those ultimate particles, which he afterwards named atoms, 
and regarded as so essentially indivisible that he enforced on his 
pnpil, Mr Ransome, that a law of Multiple Proportion could not 
fail to exist, in these naive, hut most expressive words — " Thou 
knows IT MUST BE so, for no man can split an atom!" (Zi/e, 
p. 222.) 

From this time l^rward, chemistry much more largely occupied 
his time than before, and fully alive to the novelty and import- 
ance of his views on atomics, he proceeded to embody them in a 
work which his modesty and simplicity of character did not pre- 
vent him from naming a " New System of Chemical PkHosophif ,-" 
a title which the scientific world cordially and admiringly received 



and ratified. The first part of vol. I. of tlie New System was not 
publialied till 1808, and the second act till 1810. The second 
voluiae did not appear till 1827. It contained in an Appendix, 
what its author styled a " Reformed" Table of Atomic Weights, 
in which oxygen figures as 7 : nitrogen as 5 + or 10?; carbon 
as S'4 ; sulphur 13 or 14 ; and phosphorus as 9 ; hyilrogen being 
regarded as unity. It is not a little remarkable that the author 
of the atomic theol^ was wrong, and far wrong, in every one of his 
atomic weights. Ho would accept none of the corrections of other 
chemists, and priding himself on his practicolity defended all his 
numbers, which are now nniversally discarded ; but it was this 
stubborn self-reliance which enabled him to transcend the imper- 
fection of his self-supplied data, and hj the power of his genius 
to announce laws, which, paradoxical though it may appear, he 
established as true, although every example of their truth he 
offered was false. 

Dr Henry's work enables us to dispose conclusively of the 
much-vexed question How far Dalton was anticipated by others in 
his announcement of those laws of combining proportion by weighty 
which obtain in chemistry. His biographer's revelations strik- 
ingly show huw difficult a task it ever is to write history loithfnlly, 
and how little even the most able and friendly contemporaries of 
a man can often be trusted in their estimate of his doings. Every 
chemist ivas aware that Dalton had been anticipated in the disco- 
very of the law of lleciptocal Proportion, by Bichter (following out 
the views of Bergman and Wenzel), not to mention the law of' 
Definite or Constant Proportion, which he did not claim as his 
awn ; and that Higgina had preceded him in regarding chemical 
combination as occurring between the ultimate particles of bodies. 
At the same time, it was matter of almost total uncertainty how 
far Dalton, who read exceedingly few books, was familiar with 
those earlier researches ; but the general impression, advocated in 
bis own behalf hy Higgins, and so far favoured by Davy, was, 
that Dalton had some acquiuntance with Higgins's views, but 
none, as Dr T. Thomson specially asserted, with those of Bichter. 

It novr appears that Dalton Was ignorant altogether of the ex- 
istence of Higgins or his writings, till many years after he pub- 
lished his views on atomics ; and Dr Henry shows very distinctly 
that thongh Higgins did not hesitate to hint at plagiarism, his 
doctrines, however ingenious, are inconsistent with each other, 
and are not based on such considerations as led Dalton to his 
conclusions. 

On the other hand, Ms biographer gathered from the lips of 
the chemist himself, that he had profoundly studied Bicbtcr's 
tables of combining proportions before he published his Atomic 
Theory; but it does not less clearly appear, tliat before he was 
&miliar with the views of the German chemists, he had not only 
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realized very clearly tlie existence of nhat are now termed tlie 
lavs of Conatant and of Reciprocal Fioportion, but bad disco- 
Tered the law of Maltiple FroportioD, which no one had even 
suspected to exist, before he announced it ; and had in effect an- 
nounced the equally important law of Compound Proportion, the 
honour of proclaiming which no one disputes with him. 

Dr Henry also shows more fully than had been shown before, 
that with an almost inexplicable perversity, Balton insisted on 
disbeliering in those beautiful laws of Combination by Measure, 
which Gay-Lussac proved to obtain in the case of gases, and en- 
titled the Theory of Gaseous Volumes, although it was the coun- 
terpart ef his own theory of Combination by Weight, and, as every 
one now sees, confirmed and extended it. 

Dal ton died a believer in the existence of atoms which "no. 
man can split." His biographer has marshalled with great ful- 
ness and clearness all the arguments dedncible from recent che- 
mical discoveries and Bpeculatioas, in support of the existence of 
indivisible ultimate particles, or true atoms ; but he impartially 
acknowledges that they cannot be denwnntrated to exist, and con- 
tents himself with urging the probability of their existence. The 
important and much disputed question here raised, we shall not 
discuss OD this occasion, but all to whom it is interesting will find 
new and valuable materials for its settlement in Dr Henry's work. 

It remains to add, that on the perjoneHe of Dalton, of which 
we have said nothing, ample and very interesting particulars are 
famished ; and that the volume is enriched by contributions from 
many distinguished men of science. The Cavendish Society has 
done a signal service in publishing a work so well written and so 
valuable. 



The Priiteiplea of Harmony and Contraet of Colours, and 
their Applicationg to the Aria. By M, E. Chevreul, 
Membre de I'lnstitut de France, &c., &o. Translated from 
the French by Charles Maetel. London : Longmftn & Co. 
1854. 

Chevreul is a remarkable example of distinction won in departs 
ments of enqniry so different, that posterity is likely to halve or 
double him, and insist on the existence of at least of two Meesieors 
Chevreul, the one tamous amongst chemists, as the discoverer of 
the true nature of Fatty bodies ; the other, a high authority among 
Natural Philosophers and Artists, as a discoverer of new relations 
among colours. There is, however, but one Chevreul, and his work 
on colour, which sprang out of his labours as chemist to the Gobe- 
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lins tapestry dje-works, stands in natuFal and pleasing asaociation 
with hia purely chemical investigations , 

His Tiewa upon colour have been so long and so highly appre- 
ciated on the Continent, and especially in France, that our foreign 
brethren have naturally wondered, that we have been so tardy in 
acknowledging their value, especially in their apphcation to the 
practical chromatic arts. Our natural philosophers did not over- 
look their importance, as our university libraries can testify ; and 
in 1848, the Cavendish Society published an admirable abstract of 
Chevreul's views, of the existence of which the translator of the 
work before us appears to be quite ignorant. It was not, however, 
till &e Great Exhibition in 1851, that the conspicuous superiority 
of the French coloured designs drove our workmen to discover the 
cause of their own inferiority, and the continual reference to Chev- 
reul as one of the great authors of the skilful use of colours by the 
French dyers, weavers, and other workers in the chromatic arts, 
turned the attention of practical men in this country to his book. 
The volume before us is the fruit of the interest thus awakened in 
the author^s researches, and we welcome itfi appearance in an 
English form. 

Large as the work is, it is the demonstration of a single fertile 
principle, which its author calls the " Law of the Simultaneous 
Contrast of Colours." The purport of this law, is ta point out 
the singular fact, that when two coloured objects, such for example 
as a red and a green ribbon, are placed side by side, or so near 
each other as to be seen together, the quality and intensity of their 
respective colours do not appear the same as when each is looked 
at separately. Thus, the same red ribbon will have a different 
tint if seen side by side with a green, with a yellow, and with a 
blue ribbon, and these colours will in their turn be modified to the 
eye, by their juxtaposition with red. This is the Simultaneous 
Contrast of Colour. If, again, two shades or tints of the same 
colour be placed together,— ^or example, a light red, and a dark 
red, the latter will appear darker, and the former lighter, than 
either does when seen alone. This is the Simultaneous Contrast of 
Tone; the word " tone," being used by Chevreul as synonymous 
with intensity of tint or shade, not as referring to any real or sup- 
posed analogy between colour and sound. 

So far as tone is concerned, the rule is sufficiently noticed above. 
As for contrast of colour, it occurs according to the principle that 
every colour adds its complementary to the colour it is placed 
near or beside. Thus, red causes other colours near it to appear 
as if its complementary green were added to them. Green tints 
them with red. Blue adds to other colours orange. Yellow adds 
to them purple. The appearance of any coloured body beside 
another coloured body, is thus different from what it is when seen 
alone or on a white ground, and the difference is such as would be 
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produced by adding to the isolated colour so much of the comple- 
ment of the colour which by its proximity, modifies it. 

It had long been known, aa Chevreul amply acknowledges, that 
when the eye is fatigued by looking at one colour it sees its cora- 
plementary ; but it was reaorved for him to show that fatigue is 
not essential to the development of the phenomenon, or rather 
that there are two phenomena which have been confounded toge- 
ther, — the one, long observed, where the eye gazing long on one 
colour, sees thereafter on white surfaces its complementary ; the 
other that discovered by Chevreul, where the colour and its com- 
plement are seen side by side. The former he names the Sueees- 
give contrast ; his own discovery the Sitnvltancows Contrast of 
Colours ; and he points out very clearly that the phenomena may 
intermingle so as to give rise to what he calls JUixed contrast of 
colours. 

The application of those observationB to the practice of the 
chromatic arts is carried out by Chevreul in the most elaborate - 
and interesting way. With the utmost patience, conscientious- 
ness, and sagacity, he illustrates the light which his discoveries 
throw on the details of painting, glass- staining, tapesliy- weaving, 
carpet -making, the selection of furniture, the arrangement of 
flowers in gardens, the provision of uniforms for soldiers, the 
choice of linings for ladies' bonnets, and much else. 

Those things lie beyond our sphere, but we could wish that 
some of onr writers who publish on the Harmony of Colours in 
organised beings would study Chevreul. They might find that 
they had been long anticipated, and even surpassed. Much, for 
example, has been said regarding the occurrence of complementary 
colours in flowers and birds, as if the discovery were something 
new. It is not only old, but those who read the book will find that 
an explanation (as we venture at least to suggest) of the pleasure 
with which the complementary colours, such as red and green as- 
sociated in plants and in birds, is to be found in the fact pointed out 
by Chevreul, that when complementary colours are placed together, 
each exalts the other, so that red maltes green greener, and green 
makes red redder, than either would appear alone. The eye is 
gratified with the full colour in these cases, not in virtue of some 
Tague recognition of complementaries, but because by no other 
arrangement can two colours be made to show so fully and richly. 

We cannot forbear stating that justice is not done to Chevreul 
in the present translation. It is awkward, inelegant, often bar- 
barous in style, and sometimes quite unintelligible. Uncoloured 
diagrams, also, are employed in illustrating the work, but they are 
most inadequate ; and the plea for omitting colours, that the 
reader can make such for himself is untenable ; for a reader skil^l 
enough to do that need not study Chevreul, 
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Letter from Mr M' Andrew to Dr Balfour, relative to a 
Communication from the late Professor E. Forbes. 

A few notes for a paper " On some points concerning the Natural 
History of the Azores, hy the late Professor E. Forbes," have 
been placed in my hands for elucidation. They are the result of in- 
formation furnished by me, and as my lamented friend pointed 
out to me the bearing which such information had upon his Theory 
concerning the Origin of the Fauna and Flora of the British 
Islands, I am enabled to furnish the following statement, which 
may not be without interest, as recording and explaining certain 
opinions of the eminent naturalist, who has jniit been taken from 
among us. 

' Professor E. Forbes has stated, that when in 1846 he published in 
the If t volume of the Memoirs of the Geological Survey of Great 
Britain, his essay " On the Connection between the Distribution 
of the existing Fauna and Flora of the British Isles, and the Geo- 
logical Changes which have affected their area, especially during 
the epoch of the Northern Drift," his theory, that previous to 
or dnring the glacial period, the Continent of Europe had extended 
as far west as the Azores, was inferred from geological and bota- 
nical phenomena, and that at that time there were no data acces- 
sible for testing his opinion, by reference to animal life. He says, 
that if his views were correct, then the terrestrial and marine mo- 
Ittscs of the Azores should he neither peculiar nor American, but 
Lusitanian types, and species identical with Portuguese molluscs, 
or those inhabiting the coasts and shores of Madeira and the Ca- 
naries. " This question," he continues, " may now be said in a 
great measure to he answered ;" and he refers to the accompanying 
list of 52 species of marine, and 20 species of land mollusca* col- 
lected in the Azores by my son, James 3. M'Andrew, during the 
last winter. Of these, he states, that all the marine, except two or 
three critical forms, are Lusitanian, or in a few instances, Canarian 
species; and that of the land shells, only three are undescribed 
types, the remainder being commort to the Lusitanian or Atlantic 
Island fauna. These facts he considers as full}' supporting his theory. 

In the notes before me, Professor Forbes also calls attention to 

• I have ventured to make a few correctiona in the liale, omitting Milra nigra, 
which ia identical with M, fueca, 
U. bHrbu1& (Moulel.) The latter 

ia, of all, the most peculiarly Lueiunian, □:Lving, no i 
onl; been obtained previouily In Portugal sad the a 
Ucia Id Bpain. 
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the curious fact, that whilst both the land and marine sheila are 
chiefly of EuropeaD species, the littoral portion of the latter are 
mostlj' of African type, common to West Africa, as well as to the 
Canary and Madeira Islands. He has aot given any interpreta- 
tion of this significant record of changes which the earth must have 
undergone since the introduction of the existing fauna, and which 
may possibly be deserving of the attention of geologists. 

The preceding facts are all ttiat are referred to in the notes be- 
fore me, and I only hope that I have succeeded in stadng them 
intelligibly. 

BoBT. M'Andkew. 
LivEBFOOL, Wtk Dte. 18G4. 

List of Shells obtained from the Azores. 



ChllOD fMeicolarii- 

PaUIla vutgatB---(Celt{c and LosiU- 

nian.) 
Aenusa Oustoni — (MediteriuieaD aai 

CansrlcB.) 
„ parva— {Celtic.) 
EmarginnlB (pink)— (Hadslra.) 
FiuurelU— (Uediterraneau.) 
HaliotiB (tuberculatuB, var. !)— (Lnel- 

Trocbua Langieri — (Portugal and Ue- 

— (Portugal >ndM»- 



Cana 



=..) 



ditern 



n.) 



„ (monodouta) Berthelotti— Cana- 

riea and Madeira.) 
Turbo rugofua — ^Lusjtaniao.) 
Phaaianella polliuf— (Laiitanian.) 
FoBEaros Adamwal (litloral)— (Africa 

and CauarUa.) 
LUIorina itriala (littoral) — (Africa 

and Canariei.) 
Kiuoa cingHluB— (Celtic.) 

„ crenatae — (Mediterroiiean and 

Canaries.) 



dathin 



Cbemnltzia elcgantinhiia — (Celtic 

and LuaitBDian.) 
Mltra fiuea (littoral)— (Africa, Ca»a- 
ric,*c.) 
„ labrina (littoral)— (Africa, Ca- 
naries, Ac.) 
Hangella septangnlaria t — (Celtic.} 
" (or Colambella) (Peculiar.) 
Baaau iDcruasta— (Celtic and Luslta- 

Columbella rustiea — (LnaitaniaB.) 

„ crlbraria 1 1— (Canarlea.) 
Murex coralliliaB-(Luaitaniaii.) 
Purpura hcemaBtcma — (Laaitanianaad 

Triton Bodotum (dwarf lar.) — (Luai- 



Cjipnea pulei— (Mediterranean.) 
Pedipea (littoral)— Africa and Cana- 
rlea.) 
Conovuloi albii«-.{Cdtk.) 



n.) 



- (Celtic and Lnaita- lantbiaa fra(;Ula 1 ^^ 



Scalaria clatbratula— (Celtic and Ln- 

aitanian.) 
Enllma Boacil (—(Canarlea and Ha- 



»igua 
fipirula Peronil— -(Portugal, Canarici, 

lip- "■' 

Cudi um papjraceum— (Hediternmean 

and Caaariea.) 
Cardita cal^culata — (HediternUMoo 

and Canariei.) 
ErTillBCaBtanea — (Portugal, Canaries, 

and Hediterraneau.) 
Cjtheria Cbiono— (Lueitanian.) 
Pecten piuio-- (Celtic aud Luiltanian.) 
Lima hiani — (Celtic and Luaitanian.) 



) by Google 



Correspondence. 171 

Land Molhttca- 

Testacellus Mmigei ! from St Marj'g. Helli, new ipcciei 1 from 8t Michael'* 

Vitrina Lamarkii ? from Bt Michael'i. knd St Harm's. 

Bells aaperu, from St Michael's. „ Dew ipeclea? from Bt Michwl'i 

„ lactea, from BC Mary's. Bad St Mary's, 

„ lenticulsta, from Bt Michael's Bolimiu decoUatai, from St Harj'i. 

aud 8t Mary's. „ speciea allied to B. pnpa f from 

„ rotundata, from St U [duel's and Bt Hiehael's and St Mary'f. 

St Mary's. „ new species f from St Michael's, 

„ crysCalliDa, lYom St Michael's. „ ventrosus, from St Mary's. 

„ CBllaria or lurida, from St Mi- Zua lubrica, from Bt Michael's. 

cha«l's. Ba1«a fragllii, var., from St Michael's. 

» rubescens, isr., from St Ml- Papa composlomat fVom St Mlehaal's. 

chael's. Limai cinereus, from 8t Michael's. 
„ aaw species, like arbastam, from 
St Michael's. 



Selwyn on Australian Geology.- — The following notice of various 
points connected witk the geology of the colony of Victoria, is ex- 
tracted from a letter (19th May 1854,) from Mr Alfred Selwyn 
to Professor Ramsay: — High results would accrue to geological 
sfdence were more of our colonies examined in the ahle and sjsta- 
matie manner followed by Mr Selwyn, who has now been for about 
two years in charge of the geological survey of the colony, after 
having been for about six years actively and ably engaged in tlie 
geological survey of Great Britain. The notice possesses a melan- 
choly interest frcwn the mention of that gifted man, whose untimely 
death will long be felt and deplored by geologists in every quarts 
of the world. 

" For the last three months I have been at work between Mel- 
bourne, Port-Philip Head, and Western Port Bay. I have found 
and collected a considerable number of tertiary fossils, mostly in 
a stratum of bine stiff clay, containing bands and nodules of hard 
grey limestone, with veins containing sulphur and fine crystals of 
selenite, the whole very like the London clay, or Barton Cliff, 
Hampshire. Among the fossils are tercbratula, and a few other 
bivalves, turitella, vermetus, patella, nautilus, murex, buccinum, 
SiQ. I sliall send a quantity home to Forbes by first opportunity. 
I have found them in only one place, on the east side of Port- 
Philip Bay. 

" I think I mentioned in my last, that I had found fossils, ap- 
parently Lower Silurian, in the auriferous rocks at Mount Ivor, 
fifteen or twenty miles east of Mount Alexander. 

" Another matter of great interest, and one I mentioned in a 
letter to Jukes some twelve months since, is now proved beyond a 
doubt, viz., the extension of the auriferous drifts under the great 
lava plains of the rivers Loddow, Campaspie, &c. At the very 
place where I first saw some evidence of such being the ease, 
they are now sinking through the lava down into the auriferous 
drift. I hftve also lately seen several small grains of native tin 
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mixed with the gold froni the Ovens and Ballarat This is, I be- 
lieve, uncommon. 

" To the eastward of West Port Bay the comitry has never been 
explored. I intended to have begun an examination of it this 
autumn, but the wet weather having set in a month earlier than 
usual, haa obliged me to defer it till next summer, it being a ycij 
difficult country to penetrate. There are no roads, and many 
steep ranges covered with dense scrubs and thickly timbered. I 
know it to be for tlie most part coal measures, and in this district 
it is, if anywhere, that workable beds of coal, are likely to be dis- 
covered. From what I have seen of the coal measure beds, they 
seem to consist chiefly of thick bedded sofl sandstones, green, 
brown, and yellow, of various shades, and I think they are quite 
unconformable on the older (Silurian or Cambrian) paleozoic 
auriferous rodts. Of this, however, I have no certain proof at 
present. 

"The traps and basahofthe Western Port district, are evidently 
of mnch older date than the great lava plains in the vicinity of 
the diggings, which are the products of recent volcanoes, while the 
former are, I should say, igneous, but not strictly volcanic. All the 
districts occupied by the older igneous rocks are hilly, scrubby, 
and densely timbered, while those occupied by the volcanic rocks 
are opeu grassy plains, almost destitute of timber, with a few scat- 
tered couIcbI hills, apparently, for the most part, cratert, or poiirts 
of eruption. There are, I find, traditions amongst the aborigines 
of some of these hills having been seen on fire by their ancestors, 
which does not seem improbable. In one or two I liave visited, 
the craters are distinctly vinble with s small gap broken down on 
one side of tLe wall." 

Spratt on the Occurrence of Coal in Turkey. ~-\a the present 
junctufe of affairs, the following extract from a Letter from that 
able geologist. Commander Spratt of the Spitfire, to Professor 
Forbes, is of much interest, showing the possible supplies of coal 
that may be obtained by Government for our steamers in the East. 

'' I am truly glad to hear that the Kosloo coal proves to be of 
the true carboniferous age by the fossils, as the governments hero 
are said to have some intention to work the mines by English 
, miners, and by their knowing that the district is really so valn- 
ahle and promising, they may be induced to secure to themselves 
a deeper share and interest in the working of the district ; for the; 
coal may be found in dimost every Valley betweeen Erakle and 
Amastris, at from one-half to seven or eight miles, and at various 
elevations from 60 to nearly 1000 feet, and there are many 
valleys which open into the sea on this line 'of coast. Afir.e spe- 
culation is open here, the coal being found above the surface of 
the sea at all angles on the sides of the valleys. It has beea 
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much dUtarbed, and seems to lie In undulating basins like the 
Belgian, having been subjected to a great lateral pressure dariug 
the disturbance and uplifting of the strata. 




Rough Section (two milea) of the ridge on the eut lido of the Kosloo y«lley 
with its numerous cnsl eeema. Many IXultidUpUce theteaina varjingrrom » 
fevr inches Co several feet- 
No- 1 Coal-Aeam- 
„ 2 Cool 18 feet. 

„ 3 „ 3 feet lia^, excepting 10 inchei. 
;, 1 „ fi feat bad, Boft, dip 30 degrees on north aide; * feat, G inchex, 

soft, o^ Bovth aide, 
„ e „ 1 feet, 10 Inches, roof of congtomente, contaiDing quart! 

pebbles, with 6 inches of ihola between it uid the coal- 
„ 6 „ fi feet soft. 
, T „ 1 feet 10 inches very good — best. 



„ IS „ S feet, dip louth-^ast, 3S degrees. 

" I give you bere a list of the valleys with coal, some of which I 
have crossed on my route from Kosloo to Erakle, or Erayle as it 
is pronounced. The details were given me by my intelligent friend 
Mr Barkley, the civil-engineer working the mines for the Turks' 
to whom the development of these resources is mainly due- I 
procured from him one or two specimens of the fossils when 
there, which he had in his house, and also worked at the pit's 
mouth the next day, and thus found what was sent you. 
Localities with Coal. 

Amont £ent--^N'ine milea from Erakle, one mile from the sea — 
a seam of very good coal, cropping out on the side of the valley. 

AH Jena. — Two seams worked by Croat sqnatters, five and 
eight feet each, dipping 70° to north-east, and one and a half 
mile from the sea. 

Tchonsh Jaza. — ^Two seams, both coal. 

Oolooioo. — -Twenty miles from Erakle, has a therm,al spring 
70°, and a good seam of coal just discovered. 

Ofcooinu. — Thirty miles from Erakle, Has several seams on 
the summit of ,the mountain, two and a half miles from the sea. 
The coal lies of various inclinations, and is of good quality. 

Zunzddek.- — Throe miles east of Kosloo ; has seven or eight 
seams ; very similar to the Kosloo, and varying in their size and 
inclinations. 

Baluk and Uxvimaa. — Several seams in these valleys, one 
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hBTing s seam of good coal, twelre feet thick, about two miles 
from Oie Bea ; all Tariously inclined. 

" The roal is interst ratified with ahales. sandstones, and con- 
glomerates of quartzose pebbles, with occaaional bands of clay. 
The whole overlying a mass of gray limestoae, and apparently un- 
conformable, but upon this I could not satisfy myself fully; in- 
deed it would require a series of observations dnring many days 
to describe the district thoroughly, and I hare not time now to re- 
fer to my journal and not« book, to refresh m; memory fully 
Dpon it The coal measures pass upwards into a friable reddish 
shale, near Erakle, where they have been baked by volcanic ont- 
ponrings, viz., streams cf serpentine, greenstone, and trachyte peb- 
bles ; and, at Erakle, we have these upper shales on the coast, 
with some fossil oysters in them of a very small size." 
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Royal Sonety of Edinburgh. 
Monday, Det. 4, 1854. Right Rev. Bishop Tebkot, V.P., in the Chair. 

Farther ExperimenU and Remarki on the Meatarement of 
SaghU by the Boiling Point of Water. By Professor J. D. Fobbbs, 
— TTiis paper is in continiution of one printed in vol. xy. of the Royal 
Society's TraiiBBCtions, and in a |>reviouB number of this Jonnul. The 
object of it is to test the corre«bieas of the metbod of observatitm, sod of 
calculating the results, then proposed, and to compare both with those of 
more recent anthors, particularly of M. Reguault of Paris, and of Dr 
Joseph D. Hooker. 

The anthor finds the resultfl of his subsequent obsBrvatione in 184fi in 
the Alps, np to heights considerably above 10.000 feet, to agree well with 
those previouely published, made in 1842. They combine in shewing a 
sensibly uniform fall of the boiling point at the rate of 1° for 5i3 feet of 
ascent (in a standard atmosphere at 32° of temperatnre), which differs 
only 6 feet (in defect) trom his previous determination. The average de- 
viation of ibe individual results from the fhrmnla is only ^, of a decree 
(without regard to sign). 
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The agreement with M. Regnault's tBble ii alio eztremelj tHote; and 
oontideTisK the ordinur limiti of error of such obBervstionfl, the writer 
considers it nearl; inaifierant for eleTAtions under 13,000 feet whioh 
method of calculation be used. 

The Gonsisteiicj of the reaulta ahewi that the method of obwrTBtion 
(which differs in some respects from that commonlj uaed) and the gnt- 
dnation of the thermometers were Batisfactorj. 

On carefaUjexaminiQgDrJoiephHooher'B detailed results, fobliginglT 
conununicated by him), which that naturalist considered to be incompati- 
ble with Professor Forbes's formula, it ie shewn tiiat the inoonsiatencie* 
of obserTAtios are so considerable, tiiat it is difficult to give a decided pre- 
ference to one formula rather than another, for the purpose of repTeteiit- 
ing them ; but that up to heights of at least 13,000 feet, a linear formula, 
i>r one wbich assumes the lowering of the boiling point to be exactly pro- 
portional to the height, seems to express the observations as well m auy 
other ; and the rate of diminution is almost the same as that deduced fhim 
Professor Forbes' observation, or a lowering of 1° for 538 feet of ascent. 
The author has little doubt that M. Regnault's table, (which was not 
published when he last wrote), does reallj represent the law according to 
wbich water boils more accurately than the simpler linear formula, though 
the difference is in most cases insensible. For all ordinary heights (or 
np to 12,000 feet) K^Dault's table may be more accurately represented 
bj the formula 

A = 535 T. 
"Where A is the height in English feet, T the lowering of the boiling 

Eiint in Fahrenheit's degrees, reckoning from 212.° Bat he finds that 
egnsult's table mar be represented in every case which c«n occur in 
practice, and with almost perfbct accnraey, by the following formula, 
which is nearly as easy to nse ; — 

fc = 517 T + T». 

On the Chemical equtvalentt of certain Bodiei, and the relation* 

between Oxygen and Azote. By Professor Low. 

The author commences his paper witb a reriew of the opinions enter- 
tained by Dalton, Berzelius, and others, regarding the equivalent numbers 
of hydrogen, oxygen, nitrogen, and carbon, which have been differently 
fixed, according as we start from combination by weight or by volume. 
He remarked that while either view was perfectly suited to explain all 
the general phenomena of decomposition, yet since chemisti had begun 
to examine tlie phenomena of substitution, it became apparent that it 
was absolutely necessary to employ the equivalents determined by weight. 
The author then proceeds to show that on a proper comparison of the 
properties of these elements, and of tie constitution of their compounds, 
tiieir atomic weights must be Hydrogen 1 , Carbon 6, Nitrogen 7, Oxygen 8. 

Beference is then made to the nature of azote, and to the opinion more 
than once expressed since its discovery in 1772, that it might be a com- 
pound, and to the views of Davy and Berzelius, the latter of whom sup- 
posed it must contain an infiammable base, which he proposed to term 
Nitricum. The anthor stated that he hod long since arrived, by an en- 
tiiely different line of argument, at the conclusion that nitrogen was a 
compound substance containing carbon ; and as no other element can pos- 
iibly combine with that substance so as to produce a compound whosa 
eqoiTalent shall be 7, except hydrogen, he concludes that aiote is 
actually represented by the formula CH. Pursuing the same line of ar- 
gtiment, he pointed out that oxygen might be a compound of azote and 
hydrogen, and referred to certain properties of ozone as indicating iti 
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eompound nature. Th« author concludes his paper bj ehowing how in 

«U pTobabilitj otber elements might actuallj be considered as compoanda, 
referring particularlj 1« eelenium and tellurium, chlorine, iodine, and 
bromine, and the metallic biuea of the alkaline earths and alkalies. 



Monday, Dec. 18. 1834. Eight ReT. Bishop Tbmot, V.P„ in the Chair. 



These obserrations are giren in seren sections. 

In the 1st, the author treats of the air-bladder of these fish, and the 
contained air, which he found, in every instance that he examined it, to be 
chiefly azote. 

In the M, he points out a mistake he bad fallen into in the instance of 
thefemalefish, as regards its abdominal aperture, which in a former paper 
he had described as open only for the passage of the ova ; on further ex- 
amination made on ttie larger species, be has ascertained, that though 
TirtuaUy ctoaod, except during the spawning time, it is not absolut^y 
either by a membrane or adhesion. 

Id the 3d, on the breeding localities of the Salmonidu, he states his opi- 
nion that running water is not essential to the hatching of the ova, and 
he adduces instances in proof and illustration. 

In the 4th, which is on tbe variable time of the hatching of the ova, he 
describes examples of difference aa to time of the production of the young 
fish under circumstances apparently identical, or circumstanoea only very 
slightly different, tending to show the influence of a vie iiuita in the 
several ova. 

In the 5th, on circumstances and agencies likely to take effect on the 
young fish, he notices two trials, — one in keeping the young fish in dark- 
ness after quitting the egg, which hud no marked influence ; the other in 
keeping them in the smallest portion of watir capable of covering them, in 
relation to the position of young fish during a tin:e of draught ; in one- 
instance life was protracted 52 hours; in another 74. 

In the 6lh, on the food of the young fish, he endeavours to prove that 
the food most suitable for them, and for which they are best fitted, is the 
infusoria. Young charr, under his observation, attained their perfect 
tbrm and became fit to be set at huge, to which no food had bocn given, 
and were, it is presumed, fed and nourished by these microscopic animal- 

In the last section he submits some remarks on the vexed question of 
the par, viewed as a species, and comes to the conclusion that till a par 
is found propagating its kind, proof must be held to be wanting of the 
existence of such a fish, a true species distinct &om the salmon or sear- 
trout fiy. 

On lh« Structural Character of RocJo. PartIII.,iiejnact« on the Stra- 
tified Traps of the neighbourhood of Edinburgh. By Dr Flbulvo. 

The author referred in the first instance to the character of Stratifi- 
cation, illustrating the subject by specimens displaying the intermittent 
character of the carrying agent, and of the supply of material, pointing 
out the Hailes Quarry as funlBhing the best example of the repetitions 
of strata. He then stated the views of Townson, Whitehurst, and Jame- 
son, OS to the relation of the trap rocks to the sandstones with which they 
are interstratified, He then took notice of a statement in the thirteenth 
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'Toliinm of tlie TraiBsctiana of the Sociatj, hj Lord Oreenock, that Edin- 
burgh maj be eoUBidered as a valley of elevation, the trap rocks in the 
neighbourhood dipping outwards as from acommon centre. This iipiiiion, 
he stated, waa true in reference to the rocks on the eaet and west sides cf 
the citj, but not true as to thoEe on the south and north, as at Blackford 
and Burntisland. Dr Fleming then stated, that there were nine moase* 
of trap in the iteighbourhood, included in the sandatones , all of them hav- 
ing some peculiar structaral characters, — viz., Calton Hill, Saliibury 
CragB, Arthur's Seat, Locheud, HatvUiiU, Blackford, Craiglockbart, 
And Granten. At this part of the paper be made some remarks in the 
Bo-called " outburst of trap" of IncbkeitL, stating that the island con- 
sisted of at least a dozen of beds of trap alternating regularly with so- 
knowledgedsedimentarjbedsof sandstone, shale, and limestone, contain- 
ing organic remains. 

The author then commenced his surrey of the stratified traps of tba 
neighbourhood, bj considering paiticularl j the stractaral character of the 
Calton, or as it was termed at an earlier period, the Caldton. This trap- 
pean mass he considered as extending m>m Qreenside to Samson's RiM, 
iudading Heriot-Mouut, St Leonard's, and the Echoing Rock. Th« 
Calton Hill had been described by Townion, Faugaa St Foord, Jameson, 
Webster, Bou^, Saiissure, Cunningham, Milne, and Maclaren. 

Dr Fleming then illustrated his views of the sedimentary character of the 
whole hill, by tracing on the Ordnance map, the coloured spaces occupied 
by the twelve beds of which the hiU oansists, assisted by a coloured sec- 
tion. The peculiarities of each bed in r^;ani to its structure and mine- 
ral contents were pointed out; the author concluding by noticing the mow 
interesting of the simple minerals of the hill, especially the oaicite of 
Townson, first characterized firam C^bm specimens, and afterwards known 
as Cubizite and Anakime, exhibiting a specimen which he had procnred 
ihnn the hill wJien a student at the UniTersity. 
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Ghtorophyll in Qreen Infutoria. — Prince Salm Horstmar has fbund 
that the green infusoria which form so abundantly on stagnant water, 
when treated with alcohol, give an extract having all the optical properties 
of asolution of chlorophyll. It gives the black-band in the red part of 
the spectrum described by Stokes, as well as dispereion of a blood-red light. 
The aame result was obtained with an alcoholic extract of Spongia fluvia- 
tilia.—Poggiador^'a Aimalen, vol. iciii., p. 159. 

NoetUuca Miliarti exists in the Mersey in myriads. It is this specie* 
chiefly which imparts a phosphorescent appearance to the water at night, as 
may be proved at any time by taking some of the river water containing 
diem into a perfectly dark room, and splashing it about with any haiS 
body to irritate them. They may be seen as little hyaline-globules about 
the size of a pin's head. Three or four years ago, in oompany with Mr 
Price, we saw millions of them collected together at Hilbre Island, in a 
little pool, when they tinged a portion of the water, about two yards in 
tuicnmference, with a deep pink colour. The individuals in this collection 
were of a light pink hne under the microscope ; those from the river ar« 
colourless. The men upon the ferry steamers state that the phospho- 
VOL t. NO. I. — JAN. 18,55. M 
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raneiit ftppelmuice of the mter ia miuli more notioed Ktme yoara tha 
othera. They sacoeUte ita praHnoe vith ioiith«grly windi. — -Syerltg, 
fauna of Liverpool^ in lAt. ttad Phil. Trant. for IBSi. 

Actinia Troglodite* hu been foond in prett; good Bumben apon the 
LeMowe Bhore and near Ecremoiit slip. I hare kept m manj at eight or 
ten together for upwards offlii: weeks. They were often Tery ill-nsed for 
want of a fresh supply of sea water, but leemed to be most toieraat nnder 
the infliction. It wm seldom until aifterbaTiBg been kept for ten (» twelve 
day* in the same water, that they began to droop considerably, and tltey 
were ipeedily restored by a change. No food was given at any time. At 
flrrt they tiirew off a great aomber of germs or ova, which, before they 
were extruded, oould be plainly seen through the external envelope, and 
especially at the bases of those specimens wbi(ji hitA not attached them- 
selves, and could be turned over ftiT examination. It appeared quite clear 
to me that these germs, young aotinis, (or whatever they may properly be 
called), made theb exit through breaches of oontinuity is the oater enve- 
lope, near its jonctiou with the tiasal disk, and sometimes through ragsed 
apertures in the base itself; in fact, I have hooked out the germs whnh 
were just on the point of emei^ing with a blunt probe, which was deli- 
cately used, and <Md not make the opening. The germs were about the 
size of a pin's head, and perfectly globular ; they showed, by carefWl 
watching, a very sluggish motion. Three or four were pat into a wide- 
necked 1^ at. bottle, having a ground glass stopper, with some sea water, 
and were intended for a microscopic inspection in Ulo evenmg ; they were 
quite forgotten, bowever, and at the expiration of two months, one wm 
nnnd to have become developed into a periM but very smaH actinia, Uie 
oral disk with the tentades being fully and beantifoUy expanded. It k 
now (after six months) alive, bat has never moreased in siie ; it oontinnes 
Closely shut up, when there is a fresh supply of water, for some days, bat 
after a week, and from that to a fortnight, Mly expands again. For-'Aie 
reason the water has not been changed more than six times since it has 
been in my possession. No pabulum of any kind has ever been given. 
It seems to make no diSerenee whether the stopper is kept in the bottle 
or not, BO far as the animal's health is ooneem^. These creatures were 
■hy of expanding during the day, and then were as flat as a coin. I need 
always to pay them a visit before bedtime, knowing that I should be re- 
paid by a view of their full-blown expansion during the previous dark- 
ness ; tlie stimulus of candlelight used to set their tentacula in active 
Qiotton, without making them " retire for the night." — Ibid. 

TtttacMut Mollvtca. — The following B<Mthem species of testo^aou 
■pllusca reach their most southern habitat abaoii the northern and aentnt 
parts of the British Seas, though, a few of tiiem re-appear o& the Nymph 
bank, » kind of Arctic outpost off the south of Ireland. 
PanopiBa Norvegica, jNordi Sea Chiton msrmoreas, S: Sea, HebHdei 

Tctlina proiima, „ Acmaa tastndinslis, Irlib Sea 

Aftact««Uiptica, Clyde lad Korth^ea PyljdlMm fi^vajp^ Clyd* A fiiHith of 

„ arctics, Zetland Iveland 

Cardium Suedciun, Iiisb Sea ^rop^Iidium sncyloidtHi ,., 

CraneUa nigra, North Sea, Hebrides, PuQctuireUs noadiina, „ 

„ decuswta, „ „ Eiiiargtaul> craesn, CaFDarvpivhii:* 

Nuculst tenuis, St^otUod, Irish Sea Trochus Alstisstrum, Orkney 

Leda pygmeeB, tlebrides „ undiilatuE. Hebrides 

Facte n nivcua, „ „ helicinas, Hehndee&IrisbSe« 

Anomia striata, „ Bcisaurella crispata, Clyde 

Hlppothyris pBlttacea, North Sea Aporrhais Pes Carbonis, Zatland 

Terebrntula Cranium, Zetland CerithinBt metnls, Zatland 

Chietn mulayi, Nwth 8m, Hvbridw i Soala:^ SPCMlaadka, Hortli 8aa 
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CAitoniteU tufeKcm, Ctjim 

if Bliok hriieoidM, Orkncj & NorUi 8es 

M ptiailla, ifortii S«a 
Velatina fleiilia, „ 
Trichotropis boreslii, Soatii of Scot- 
land 
£'iuuB bernicieusia, North Sea 



Fuiii* Horrtfieiu, ITOTth BM 
„ Tortoal, „ 

Tr^lioD cUUmtoi, Iriih Sea 
„ BarilcBiuii, North 8«B 

Muigeiia 'Trevilliana, „ 
„ Daas, Orkiie;r 

Pbiline quadra ta, Sorth Bea 



Sjlophaga donalii 

Ufa f ruDcaU 
„ arenaria 
1'hfacU villMintcata 
Cotdiloderada pi-Btenua 
TelliDa pygmn 
Oypriaa lalandlca 
Aatarte conpT«sat 
Hodiola Modiolol 
Leda caodata 
Hsgathyria ciitellola 
Chiton ruber 
Lacuna )laUidula 



I Species, extending only to ths Britlah 



Blsioa Ketlaudlca 
Steaia planorbiB 
Scalnria TrevlUiana 
AcliB Ditidinlma 
Bulima biUneaCa 
Batiea Montagul 
Bseclnun ondaMn 

„ HnmpfarariiBnam 
Dale! 



« Idandici 



proploquDl 

Haugelia rufti 

„ tanlcula 



CfrwneUa ditco^t, I hare Berer met with moth of the British seas, ana 
aiup;eet that when repgrted &am tha south of Europe, it has been oon- 
faunded with CTtnellm nuwrnerata, and CrsMUa cotlwlata. Philippi's 
dtaanftioa evietentlj applies to the former. 

It is a most remarkable fact oonnaoted witli tha distribution of land 
shells, that some speeies are extended over verj nide distrida, while 
ethers ae restricted to ui area of a few square miles, or eren less. 
Oieat Bfritain does not offer for obaerration a single species which U not 
likewise an inhabitant of France or Germany, tb>agh the neighbouring 
countries of the continent possess mme which are not to be met with in 
this kingdom ; and while thus among the hundreds of islands of Great 
Britain ilot tme produces a qiedas peculiar to itMlf, in the groups of the 
Canaries, Madeiras, and Azores, ettdi island pMsents some species sap- 
posed to be strictly local. 

This faet is particularly striking in the Madeiras — where Madeira pro- 
per contains bnt few species; whilethe small islandof Porto Santo aup^ies 
an astonishing numb^, in general apecificaUj distinct &om those of Ma- 
deira, and the rocky islets called the Desertss, with difficulty Boceasihle 
' by Inan> have each some peooliar forms and in great abnndalice. 

These facts seem to indicate that Great Britain and Ireland, including 
the Hebridn, Orbtey, Zetland Islands, &&, hare at one time fbrmed part 
.of the Enropean oontinent, bnt that tiie more distant islands which I hare 
named — raised by Tolcohio action front the depths of the Atlantic, hare 
'tMsn 6aeh the scene of the creation af certain species which hare been 
oenfined within their nairow limits by the surrounding sea. 

Opposed to this idea is tha fact already alluded to, that some marine 
littoral species, I may partieularly mention Ltttorina »lriata, are common 
t« Wnd Aftiea, the umaries, Madeira, and the Azores, which (as it is 
' ^site impossible for littoral phytophagous animals to have travelled along 
■ the bottom of the oeean) would lead us to infer that the African continent 
- had at one time este&ded as far west as the last-named islands, in accord- 
aaoe with an opinion very ably supported by professor Edward Forbes, 
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in hU report on the fionneetion between the dbtribation of the exiitiog 
Fauna and Flora of the British Iilea, publJEhed is the Memoirs of the 
OeographicalSurTej of Ureat Britain. Which of thetetheoTtea iscorKct, 
or whether thej can both, with some modification, be reconciled to each 
other, I miut leave for geologists to determine. The only solution which 
auggeite itself to me U, that the shore* of the A&iean continent maj have 
extended as far west as the islands in question, and that humediatelj on 
the Mibsideuce of the land, when it was barelj sabmeTged, and the am- 
ditions not yet iikcompatihle with theexiatence of littoral species of marine 
mollusca, the volcanic aatioa took place, elevating the loftj masses of whid 
most of these islands are composed, and that their pecuUar land molluscs 
are of more recent origin. 

Bucfa an explanation woald, I believe, be eonsistent with established 
geological facts, but I merelr suggest it for the consideration of those 
who are more qualified than I can pcetend to be to grapple with the vast 
subject of the lustorj and conditions of our planet, in times anterior to the 
present distribution of land and water.— Jfocontlmc, in Proc, of Lit. 
and Phil. Soc. of Liuerpool, 1854. 



Action of Water and Air on Batalt. — Bensdt haTing ground a qoaU' 
titj of basalt to a fine powder, with water on a porphTry slab, lefl it for 
some months in a beaker glass covered with paper. At the end of that 
time it was found to have been converted into a moss so hard as to require 
a smart blow of a hammer to break 'it. Its fracture was similar to that of 
the natural basalt, and the intertor consisted of a black core, having a 
waxj lustre, and surrounded bj a less compact grajmass, B/ longer ejC' 
posnre to the air. an effloresceuce of carbonate of potash appeared on the 
surface, and 1'8 per cent, was extracted bv water. The specific gravitr 
of the basalt was 2-887, and after extraction of the carbonate of potash 
the internal portion of the altered basalt had a specific gravitj<^2'ld68; 
that of the external portion was 2-0123. There is no doubt that a hydrate 
must have been farmed in this case, and the observation may serve to throw 
some light on the changes which t«ke place in the weathering of rocks. — 
Annalen der Chimie vnd Pkarmacit, vol, xcL p. 234. 

Pleiitoccne Claaiijlcation. — The following table of the olasaification of 
the different formations of the pleistocene or glacial period of geoli^y, is 
conBtract«d from Mr Smith's papers, and may help us to form an ides, or 
rather to lose ourselves in the attempt to form on idea of the extent of 
time necessary for its production. 

1. Elevated marine beds. Ancient beadies. 

2. Submarine forests. 

3. Alluvial beds, most likely marine, but affording as yet no 

organic remains. 

4. Upper Diluvium or Till. The most recent deposit of the TiU. 

Has yielded bones of the fossil elephant, and water-wom 
shells. " Cyprina Iilandica," " A balanus," See. 

5. Marine beds in the Till, affording shells. Occur at Aiidrie 

600 feet above the sea level. A bed of " Tellina prozima." 
In site under No. i, and above No. 6. 

6. Lower Diluvium. TiU, or Boulder Clay. 

J. Stratified ALluviiun, consisting of sands, gravels, and clays, 
without oiganic remains. Besting in the Clyde district, ini' 
mediately npon the upper members of the carboniferous 
system. — Fergutou, in Rvc. Lit. and Phil. Soc. of Livtrpool, 
18H. 
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Ob»arvatiotuon$omeiliitetefthe United Statei, BjDsCMABun T. 

Jackboh. — A long band of iron and copper pTrites eiiita in the State of 
Vermont, which has been long worked for tbanwuiuficture of men TitrioL 
In the dietrieta of Verahiro and Corinth, it beooinei »o rich m copper, m 
to contain on the average, 16 per cent, of that metaL Dr Jackaon ha* 
examined the oonditions under which the copper is met with. Itoccun is 
a serieB of parallel veins situated between b^s of mica slate, the direetioii 
of which is uearl J north and south, and the inclination of which ia about 
30°. The mean thickness of the veina is from three to four feet. The 
pjrites contains a notable proportion of gold, though not in sufficientlj 
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quantity to permit its separation at the cost of the eoppe 
"■ of nil 



Jackson proposes to obtain it by roasting with a quantity of nitrate of 
•oda, lixiviating the sulphate of copper, and extracting the gold &oni the 
iCBidue bj aTnalgamation. 

The most interesting mine in Vermont is that of Bridgewater, sitoated 
aboot fire miles from the village of that name. The veins, whith are 
unmeTOBj, are <;^uartzoBe, and contain gold, argentiferoaa galena, blende, 
and copper pyrites. The neighbonring rocks are talcose and chlorite 
elates, formed of grannlar quartz, with tale and chlorite in crystalline 
scales. The beds run &im north-east to south-west, while the veins of 
anriferouB quartz run nearly north and south. On examining the quarti 
veins, where they are cut by the stream which passes through the valley, 
numerous particles of gold were found. Blende and galena are the prin- 
cipal minerals of the vein ; and on pulverizing and washing different ipeci- 
meus, there was always obtained a large quantity of galena mixed with 
gold, which can be separated without the use of mercury. The whole gold 
passes into the lead, and can be readily separated by capellation. A ton 
of the lead gave in this way, gold to the value of 603 dollars, and 2S dol- 
lars of silver. It is remarkable that all the accessory minerals of the 
veins contain gold, and it is present in the gahnile and blende, which are 
found in them. 

The minesof Georgia and North Carolina, are at present in active work, 
and their production is rapidly on the increase. The Goldhill mine in 
North Carolina produces weekly gold to the value of 3000 dollars. 



Retearchei tipon the Ether$, By M. BKaTHEi.oT. — M. Bertbelot htm 
studied the action exennsed by the acids in sealed tubes with the aid of 
time and heat, upon the compound ethers, common ether, and alcohol. 
This action, in certain cases, results in known phenomena, in others it 
has given some new results, which are not without some interest, relatire 
to the constitution of ethers. 

They belong to three different classes — 

Ist, The formation of compound elbers by means of comtnon ether and 

2d. The direct formation of ethers by means of alcohol and aoids. 

3d. Decomposition of ethers under the influence of water and aeids. 

1. Formation of compound ethers by means of common ether and acids. 

M. Bertbelot obtained benzoic ether, by exposing benzoic acid and 
ether in a sealed tube to a temperature of 360° C. for nine hours ; the com- 
pound thus obtained had the odour and all the properties of benzoic ether; 
it boiled at 210° C. The formation of this ether commenced at 300° C, 
but at this temperature even after prolonged contact very little was 
formed. 

Ether and palmitic acid produce by heating for nine hours at 360° C. ; 
palmitic ether, fusible at 2^° C. 

Ether and butyric acid at 360° C. is six hours produce butyric ether. 
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Stlier and ftaming lirdroehlarie kdd b; tfteen houM, Mntaet (rt 100* 
0< fom h;fdiiichl(aie euer. 

2. Diraot fi>rBAUon of th« aomponnd ctlien by ttiaaiu of alwhol hod 

By heating in sealed tnbea »t a tempenttnra of 3W* C, alcohol tnd tfa« 
fiitty aeidi, oemUnktlonreadflr takes plaoe. In this mannet the fbUowin^ 
«cnnponnds have been obtained. 

Methjlpalmitla ether, a erfataUine oomponbd fiuibld at 38° C-, ttbd 
■olidif jing at 93° C. 

Bthflj^hnitic ether, fluible st 21-5* C, and lolidijying at 18* 0. 

Amjlpabuitii] ether, a waiy BnbBtance Aisible at 9*. 

The eombination of alcohol with the fatty acids is neVer complete, 
either for the alcohol or the acid ; bat the formation of t^ew three etiieta 
ia moet abundant in the presence of eicesa of acid. 

At 100* C. after thirty hon™ contact, benzoic, aoetie, and butyric ethers 
are produced In great abundance. Stearic ether is produced in imall 
quantity in abont 102 houra ; bat the action i» complete in this period 
when acetic acid is present. 

3. Decomposition of ether* by the action of water ind aeldt. 

The formation of the compound ethers is never complete : this is owing 
to the decomposing action exercised npon them by the water set at liberty 
during the reaction. The presence of adds increases the intflnsitj of thu 
action upon the ethers. 

Water heated to 100* C. daring lOShours with stearic and 6leie efhers, 
begins to decompose them with the regeneration of stearic and oleic acids ; 
bnt nnder the same conditions does not act npon benzoic ether. 

Water at. 240° C, after some hours' contact begins to acidify bencoic 
ether ; but the decomposition is feeble. Acetic ether, howerer, undei^oea 
e onsidrable decomposition at this temperature . 

Acetic acid, dilat«d with two or three times its folune of water, by 
contact forl06hoursat 100° C, acidifies in a great degree stearic, batyrio, 
and ben«>io ethers, without prodadng any acetic ether, 

Boizoio acid at 240° C, assista the decomposition of acetic ether, bnt 
only traces of benzoic ether, are formed, the gteater put of tills acid 
Temainin^ free. 

The acid which produces the decomposition may also enter into com' 
bi&ation with the alcohol. The phenomenon is then nothing more than 
a simple replacement of one acid by another. The action of benioic aoid 
upon acetio ether is of this kind i with fuming hydrochloric acid the action 
is more marked ; in 106 houra at 100° C. it pruluoes decomposition with 
acetic, butyric, benioio, and stevio ethers, setting those acids at liberty 
and forming hydrochloric ether, 

OontUtution of th* >4«iw2m.— The researches of Oerhardt and Cbioaia 
oa the seeondary and tertiary amides ha*e led them to snpp«se Uiat these 
substances are formed on the type of ammonia, in which one, two, or 
three eqoiTalents of hydrogen are replaced by comp<mjld|radicals, Wurta 
takes a different view of tb«ir constitntion, and supposes tbAm to be 
fkained like the arads on the ^pe tit water. Adopting the oaaiaaalj re- 
Mlved eqnivaitonts, aeotU acid may be represented aMording to Qeriiardt'a 
view by the formiLla 

Aeetamide Is formed f5fom it, according to Wurtz, by the elimttiStltAi 
of the two equivalents of oxygen which are placed externally to the g^otip 
in combination with two equivalents of hydrogen, and the rraidue NH. 
come in their place. The different amides of acetic acid in this view would 
be reptesented in the fbllmring manner. 
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Anb^draiu ii»tl« Mid, PUocluaM*. 

Ct H, O, / "* C, H, O, / ^™ C. H, 0, ; ^ <^« *^J 

Tbeunideaof alnbudoaicadniAjheiimilarlyTepreMnted, kndMlMtiiig 
oxalic acid a* an example, ve imve the fblkuring fmrnube. 

OnlicAoid. Ounide. OwbIii Aoid. Oivnethwui. DiathTlDuatlda. 

C-0[}0, ''■°;}nH "■gJNH ""^Jnh ''^}n(c,h^ 
C§}a. <=.§}NH 0.§}o, cojo^ '^o.JN.n.H., 

The production and eharacter of tbe aiaJdea are reodil; expUuned aoeord- 
iBg to thia view, but though ingenioaa it can umnetj he ecnuidered ■■ 
equal in Eimplicitj and beauty to that of Qerhardt'i. The principal, in- 
deed, tbe only advantage it poweesea i> thftt it afibrd* an explanation of 
ibe feebly acid properties of seme <rf the amidea, in so far aa the basie hy- 
drogen M the original aeid ia not removed. On the other hand, if W0 
imxij it out to its fall extent, we should expect all the amides t« poBaesi 
acid ppopertiea , which they certainly do not ; nor is there any reaaon why 
oxanuc should not, tike oxalic acid, be bibaaio, &r it would still oontain 
two equivalents of batic hydrogen. — Annalti de Ckimit et de Phytiqae. 
3d Series, toI. 42, p. 43. 

AleofMtlfirom the Tvherctiltt ofAtphodalut ramotfu. — The tubennilea 
of Asphodelus ramoBoa have been employed for some years in Algeria 
fbr the manufacture of alcohol. It has been aaserted that they contain 
neither starch nor sngar, and the experiments of M. Clerget fully confirm 
this opinion. When grated and pressed they yield 81 per cent, of juice 
of specific gravity 1'033. When treated with iodine not the slightest in- 
dication of etarch can be obtained. The juice bas no action on polarised 
light, bat if it be heated with hydrochloric acid at tbe boiling temperatun 
it rotates the plane . of polarisation to the lefl rery [>owertully. When 
mixed with two per cent, of yeast it enters rapidly into fermentation, 
and yields Sper cent, of alcohol, being abont twice aa mnch aa can he ob- 
tained fhim the juiceof tbe sugarbeet. The dried tuberculea of the plant 
do not yield more than 3 ^ cent, of alcobiJ. M- Clerget ia engaged in 
tbe investigation of the principle which undergoes fennentation. 



On Dmtwra Strcancnman.—VL, iJphonse De Condolle has made ob- 
•ervationa on the ori^ of Datuiv Stramonium, the thorn apnU, aad 
othei allied apeciea, in which he states — 1. Datura Tatula, L., ia in 
ail probability of American origin, being a native of Venezneta, per- 
haps of a large portaoQ of Soatb America, and of Mexico ; it might nave 
been imported into Europe about the sixteenth century, and have thai 
become naturalized first in Italy, then in the sonth-west of Gnrope, with- 
out having aa yet reached the eoath-eaetern part. 2. Datura Stramoniujn, 
Im,, affeext to have been a native of the Did World, probably of the bor- 
dera of the C^pian Sea and tbe adjacent regiona, certainly not of India ; 
and it is very doubtful whether its exiatence id Enrope can be traced back 
farther than the time of the Roman Empire ; it aeema to have been scat- 
tered over Europe between that epoch and the discovery of America. 

Datura ferox, L., ia a vei7 doubtfiil plant, both as regards the apeoiea 
aod ita native country. It aeema to be a variety of Datum Stramonium, 
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Datura Metel it easDj diiMnguuhed hj its pubescence and ite reflected 
fruit, but its native eountrr is also doubtful. It geemg to be indigenous in 
intertropical America. — Btbliotkeque Univ. de Oenive, Noy. 1854. 

Neto Himalayan Oenera. — The followinft are two of the most remark- 
able new genera that have hitherto presented themselves to us during the 
examination of our Indian Herbarium. Their very remarkable structure 
has induced us to take the earliest opportunity of making them known, 
believing, as we do, that thej are peculiarly interesting both in a struc- 
tural and systematic point of view. The genus Maddenia, in particular, 
i» quite eiceptioaal in ita order, ftom presenting apparently normally 
dimorphouB flowers, a feature that has not hitherto been recorded amongst 



Diplarche, which i| an nndonbted Ericeons plant, diflers from the 
majority of the family in the longitudinal dehiscence of the anthers, 
and from all in the two aeriea of stamens, of which the ou1«t or upper 
series is epipetalous, and the lower soroetimea epipetalous, but more 
frequently hypogynous. 

In the name ^oddentcv we are desirous of commemorating the botanical 
services of Major B. Madden, of the Bengal Artillery, a well-known and 
most valuable contributor to our knowled^ of Himalayan plants. 

We have named the genns Diplarche, in allusion to the two seriea 
of stamens, which is its moat remarkable character. Its nearest affinity 
is certainly the little Loi»eleuria procumbent (Azalea, Lin.) of the 
Scottish miiuntains, which is also a native of the Arctic regions, and 
of the alps of Northern and Southern Europe, Siberia and North 
America, but does not inhabit the Himalaya. With this, Diplarche 
agrees in habit, and in the dehiscence of the anthers, but differs in the 
alternate leaves, and many other important characters of inflorescence and 
flower. The dehiscence of the capsule is normally septicidal, though not 
obviously so at first, owing to the dorsal portion of the valves breaking 
away irom the septa, whi^ remain attached to the axis of the capsule as 
thin BcariouG membranes. The ripe capsule appears to have two integu^ 
ments, the outer coriaceous coat of each valve separating from the inner 
or more crustaceons one, whose margins alone are inflexed. 

It has been remarked long ago, by De Candolle and others, that Eri- 
cece are intermediate between Calydjlora and Corollijiorm: and though 
the present genus cert^nly tends to favour this view, it does not in our 
opinion throw any further light upon the position of the great order, or 
rather alliance, oiEricecB. These great groups of Jussieu are no doubt, 
to a great extent, artificial, but in the present state of systematic botany 
they are essential aids to determining the positions of the many Natural 
Orders tbey include : for this purpose we believe them to be the most 
valuable that have been suggested hitherto. — J. D, Hooker and T. Thorn- 
ton, in Hooker'g Journal of Botany, Dec. 1854. 

Plantt in the Orimea. — In the " Gardener's Chronicle" for December 
16, 1854, the following account is given of some of the vegetable produc- 
tions of the south-western portion of the Crimea, and their existence seems 
to indicate a winter climate not more severe than that of Hampshire or 
Sussex. 

EveiT gardener knows that in hard winters, even near London, Cis- 
tuses of oU kinds are killed ; but we learn from Marsehall v. Bieberstein 
that ditut creticut is not uncommon (minime rarus) on the hills of the 
S. Crimea overlooking the Black Sea. Pallas also relates that the Manna 
Ash, a tender tree near London, Inhabits the warm southern dales ; there- 
fore the winters to which these are exposed cannot be worse than those 
roQud London. The same remark applies to the dyer's Sumach, Rhv* 
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'Coriaria, which fonns trees in the soathem valley, and which entirely 
jiUtifieB the inferenee we ibrmerlj drew from the presence of Putacia 
Tertbinthrtt, % tender tree common in the South Crimea, where it forma 
a. trunk aa thict as a man'a body. We have lafely beard the aecuracy of 
oar Btatemect aboot the Caper plant qnevtioned, and doubts erprcssed a* 
to whether it really grows in the Crimea at all. We, therefore, beg to 
quote tiie words of our auththority as to " Ferfrequensin b rterilibua 
snbaalsis Taurin, ad pontum Euzinuin, et in planitiebns caapico-cancasi- 
de. CollIguntuT C^parides ab inoolis oppidi Kialjar etper omnem Roa- 
aiom diyondnntur," {Bieb. Fl. Taar. Cauc, II., 2.) ThiaiBMid of the 
shm^-leared Tarioty of Capparit tpitu>ia, ealled ovata. Palta* al*0 
mentioiiB the Caper bush, and says it is- called Shaitan-Karbus. 

Pallaa enumerates as many as 24 distinct TarietiaB of grapes eoltiTated 
either for wine or the table. Some of theae are no doubt European tb- 
rieties introduced, others are not recognisable as such. None of them 
appear to be of importance enough to deserve cultivation in this country. 
Far otherwise is it with the applea of the Crimea, of which we hope that 
some of our ofBcers will be able to secure cuttings when the fatigues of 
their campaign shall be over. Pallas speaks of one called Sinap-Alma, 
which keeps till July, and only acquires ita eicellence before the new year. 
Of this we are told that waggon loads are annually sent to Moscow and 
even to St Fetersbuigh. There is also an aatumn apple, which a friend, 
who was on the south coast in 1847 or 1848, thought by far the best he 
had ever tasted in any country. 

We must not omit, in taking onr farewell of the Crimean climate, to 
mention the eaistence of a cobnut of extraordinary size, for a few speci' 
mens ofwhich we are indebted to Captain George El!iot,H,N., of H.M. 
ship Aretbusa, who obtained them at Eupatoria. Pallas calls them Tre- 
tiizond-Funduk, describes them as " short obtuse nuts of uncommon size," 
and Bays that they are the produce of Corylits Columa. What we hava 
received are larger than any that we have before «een. 



Ar^ficlal Production of Silkateg and Aluminalet. By M. Daobrek, 
•—By bringing chloride of ailicium and other volatUe chlorideB in contact 
with lime and other bases at a red heat, decomposition occurs, and silicic 
acid is produced and is deposited in crystals, either alone or in combination 
with the bases present. By means of lime, magnesia, alumina or glucina, 
and chloride of silicium, crystallized quartz is obtained in its usual form, 
and part of the base u converted into a silicate. With lime WoUastonite 
{table spar) ia obtained in rhombic tables, with two faces replacing the 
obtnse angles, exactly as in the natural crystals. These tables are fre- 
qnently nnited in the form of a cross, like the crystals of staurolite. By 
means of magneaia peridote ia obtained, in rectangular prisms. Alumina 

fives a silicate in long priams with an oblique base, which is not attacked 
J acids, is infiuible, and haa bU the properties of kj'anite. It ia interest- 
ing to observe that in tbia reaction cUoride of aluminium ia produced at 
the coat of the ailioiom. 

Ill order to produce a double ailicate, it ia not enough to mix with two 
baaes in the requisite quantity, but there must be an excess of one of them 
in order to supply the requisite amount of oxygen to the silicon . In this 
way a mixture of lime and magnesia yields colourless and transparent 
crystals of augite (diopaide). By a mixture of seven equivalents of potash 
or soda, and one of alumina, or one of alkali, one of alumina and six of 
lime, cryatala of the form and characters of felspar are obtained. By using 
difibrent baaef, and modifying their proportions, crystallized Willemita 
VOL. I. WO. I. — JAK. 1866. M 
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(tiliinte of zinc), idoorsie, gftroet.phenokite, emerald, enclase, and zireoo 
are obtained. Bj making a miitore coireeponding to the conrtitaentt of 
magneuB, toarmHline, and iron, and magneeia tourmaline, adding ezcen 
of Ume or magneeia, and exposing the whole to the chloride of siliciam, 
in addition to rock crystal, very diatinct beiaganal prianu with all the 
prm»ertiei of lourmaliQe were obtained. 

B7pauingehlorideofatuiniiiitiiaoYerTed-hotliine,ci7iitalB of alumina, 
oorreaponding to the two well-known fonuB of corondum , were obtained. 
When magnesia ia used, the ailieio acid unites nith the ezeeaB, and crjg- 
tabof Bpinellearaproduised. AmixtnTeofchlorideofzineandalumininm, 
brought in contact with lime, produeei gahnite. 

Chloride of titanium, acting on lime, produces titanic acid in the fbrm 
ofBrookite. Chloride of tin gires thecrjstaUJzedoiide. Chloride of iron 
gives specular iron ore, and if mixed with chloride of zinc, Franklinite is 
produced. Chloride of magnesium gives crystalliied magnesia, eiactl; 
•imilar to the periclase of Honte Somma. 

The lesolts of these experiments lead to manj inieresting conclusions. 
They shew us how such minerals, as augite, garnet, epidote, aiinite, and 
many othec minerals, which certainly cannot hare been produced by fusion, 
may bo formed. Indeed, the production of a large number of minerals 
may, with great probability, be attributedto the action of Tolatilecbloridea 
and fluorides, and the penetration of those into the fissures of limestone ; 
and the rery powerful action of lime on these compounds, may explain 
the abundance of silicates which exist disseminated through many llme- 
Btones. Minerals, such as spineQe, chondrodite, mica, augite, amphibole, 
serpentine, &c., are frequently fonnd in limestones which contain no mag- 
nesia, and this hitherto unexplained fact may be due to the difference m 
the chemical affinities of lime and magnesia; for it is observable that ia 
all these experiments chloride of magnesium is decomposed by lime. Many 
other obscure facts may also be explained by reference to these researches, 
which are of very great mineralogicat interest. — Comptes Eendui, Tol. 
xxxix., p. 13d. 

Meteoric Iron from Greenland. — Forchamraer describes a meteoric 
ttono discovered by Rinck, in possession of the Esquimaux at Niakoruak, 
Lat. 69° 35', by whom it had been found at a short distance &am their 
hut, on a stony flat through which the river Annorritok flows into tha 
■ea. It weighed 21 lbs. The specific gravity of the whole mass was 7*00, 
that of sm^l Jragments Taried from ?'02 to 7-073. It was so hard that 
it could neither be filed nor sawed, but was very brittle. Its irscture was 

tranular; it too^ a high polish, and showed beautiful Widmannatatt's 
gures when acted on by nitric acid. By treatment with acids it evolvea 
sulphuretted hydrogen, and hydroKen of bad odour exactly like inferior 
cast inm. At first iron alone is dissolved, and a black matter oonsietiBS 
of minute crystals is left behind, which eventually dissolves, and ablaw 
powder, which proved to be carbon, floats through the fluid, while, in pUe» 
of the fragment of the iron , a gray porous mass amounting to 1 or 3 per 
cent, of the stone is left. It contained — ' 

Iron 93*39 

Nickel 1-S8 

Cobalt 0-25 

Copper 0-48 

Sulphur 0-67 

PhosphoroB 0-18 

Carbon 1-69 

' Silicon 038 
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Besides these there are £)tiiid metala of the aliudui greop (witti oxidM 
>oIuUe in caiistio alkalies), of the ZiT«caut groop (wift oxides involnble in 
alkalies, but precipitated Sam. their ealts bf sulphate of potash), and 4^ 
the Yttria group (oxides insoluble in aJkalies, soluble in caxbcmate of am- 
iDonia, aod not precipitated bj sulphate of potash). The two latter gronps, 
which have not been pKYioaay fonnd in meteorites, form the prineipal part 
of the undisBolved graj porous mass, but their quantit j is so small that the 
autlior has been unable to determine with certainty what members of 
these groups are present. 

The crystalline grains, which are less soluble than the rest of the masf, 
COnsiBt of iron and carbon, with small quantities of sulphur and phospho- 
rus. Although it is difficult, if not impossible, to stop the solution at the 
proper point, so as to insure this snbrtance being pure, Forchammer hai 
made two analvBes, and found 1I'06 and 7'23 per cent, of carbon. A car- 
bonate of iron baring the formula Fe, C, would contain 9'S6 per cent, of 
carbon, and this is probably its constitution, its specific gravity ii 7"172. 

This meteoric iron belongs to a very rare variety, and contains so large 
a i]uantity of carbon, that it may be called meteoric cast-iron. That found 
in Greenland by Parry, as well as another specimen mentioned by Forch- 
ammer were perfectly malleable. — Poggtndorfi Annalen, toI. 93, p. 155. 

Analjfsit of tome Mineralt, Bjr Cabl Vom Hadeb. 

Detvawxite.' — The analyses of this mineral differ greatly from those 

given by Delvaux. Haner finds a mndi smaller quantity of water and 

only traces of earbosic acid. His numbers for the air-dried mineral ai^— 

L It. 

Bllica 2'08 1-2* 

Lime 7-07 7-39 

PeroiMe of Iron «'40 46-3* 

Carbonic acid traca Iraca 

Pbosphoric acid I8'6T 17-68 

■Water 2604 2671 

100-27 99-36 

No. 1, &om Bemean, Belgium ; No. 2, from Leoben in Sfyria. 
The mineral when dried over chloride of catcium, lost 903 and 9-93 

per cent., and a1:»tracting this quantity of water and the silica, which ia 
obviously a fortuitous constituent, the results stand thus,— 

I. n. 

Paroaide of iron .» 62-03 62-64 

Lime „ _ 7-94 8-37 

Phosphoric acid 20-93 20-04 

WalOT 19-08 19-04 

Leading to the formula 2(CaO) P0,+ 5 (Fe, Oj) P0^+ 16 HO, whioh 

is analogous to that given by B^zelius for the uranite of Autun, 2 (CaO) 

P0,+ 4 (Ur, OJ P0,+ 15 HO. 

Kakoxent.' — The specimen analysed consisted of silky needles and 

roonded masaes, and also of dirty green kidney-shaped forms resembling 

wavellito. The former only were analysed. 

luKJublein hydrochloric acid 3-63 

Peroiid« of iron 45-06 

Lime troca 

Phospborio vai 18-66 

Water 30-94 



98-18 
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Thia (uuJrtii agreef reij cloael; with that of Richardson, and also 
with those of Steiiuuon, provided we aubtract the silica and alumina found 
bj these ehemiats, and which are ohvioiulj impuritiea. The fbnaula it 
a (Fe, Oj) P0,+12 HO. The greenish kidney-shaped massea were of 
different oompoaition, and their anaJjaia leads to the formiila 3 Fe, 0, 
2 P0g-f*20 HO, but Uio author doos not ventura to describe them as a 
different species. 

Oieteckile. — ^A very pure specimen from Nunasoroanrsak in Gteen- 
Undggare — 

SUics 46-40 

Alomioa aS-60 

Peroaide of iron 6-30 

Mi^aiU 8-35 

Oxide of Manganese trace 

Potash 4-8* 

Water 6-76 

99-3$ 
For this the author givea the formula — 
fMg 0) 
3{Fe Oi 8iO,+2AI,0,3Si03+3HO. 

Ik Ol 

Atwaxite.—A pure specimen of this mineral ftom Bilin, gaTo— 

Silica 62-20 



Protoxide of iron I tranna 

Magnesia J '"'*' 

Water 12-40 



The formula is Al 0, 3 Si Oj+S HO, which is that of cimolite, bnt 
although a simjlaritj exist in constitation, there is none in mineralogical 
charai;teTs, for anauxite is found in minute crystals, while cimolite is 
amorphoQB. Breithaupt places it close to pyrophyllite, which however 
contains much less wat«r. 



[SBTeral valuable communicationB have been received, which fonn want 
of space are unavoidably postponed to next number.] 
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Notice of Ancient Moraines in the Parishes of Strachur and 
Kilmun, Argylethire. By Charles Maclaebn, F.R.S^. 

Glaciers exert a powerful action on the face of a district 
which they have at any time occupied, and in this way traces 
of their ancient existence may be discovered long afler they 
hare disappeared. The most conspicnooa of these traces are 
of three kinds ; Jwst, the striated, grooved, and dressed sur- 
faces of the rocke orer which the glaciers have moved; secondly, 
the piles of gravel and sand which collect on their sides and 
at their lower ends, and are called moraines ; and, thirdly, 
the large hloclcs which they have transported to vast distances 
from their original localities, which blocks, indeed, once con- 
atitnted part of the moraines, but are sometimes found unac- 
companied by anything in the regular form of a moraine. 
Traces of all these three descriptions are met with in many parts 
of Scotland. Those now to be described are in Argyleahire. 

Morainea in Glensluan, 
Glensluan is situated about a mile southward from the vil- 
lage of Strachur. It runs nearly south and north, and is 
divided from Loch Fyne by a single ridge, a mile in breadth. 
The glen is about two miles and a half in length, fully two- 
thirds of a mile in width, and is inclosed on all sides by moun- 
tains, from 800 to 2000 feet high, except on the north, irhere 
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it opens into Glen Eck. An tmbroken circular wall of rock 
flliiite in the south end S, forming the upper half of the glen 

Fig. I. — GlenduaD. 



into a very perfect amphitheatre. The north end N, is rather 
narrower, owing to the smaller elevation of its sides, and the 
whole when mapped, has a slightly curved form, the beazing 
of the upper portion being one point (or 11°) east of norUi, 
and that of the lower, two points. It is a trough, excavated 
in the mica elate, and conforming in its direction to the strike 
of the beds (see the cross section. Fig. 2), so that the stream- 
lets which descend from the eastern ridge E, flow over the faces 
of the strata, while those descending from the western ridge W, 
flow over their edges. In consequence apparently of this dip 
of the rock to the west, the east side of the glen has in section 
a slightly convex, the west a slightly concave outline, and the 
latter is more highly inclined than the former. Both sides 
have a pretty thick coat of clay sand and gravel, which sup- 
ports a strong growth of coarse grass, rushes, ferns, and heather. 
Scarcely any rock is seen, except in the beds of the rivulets, 
or occasionally on the west side at t, 400 feet above the bottom 
of the valley, where the edges of some of the beds of slate 
protrude, in con^quence perhaps of their greater firmness. On 
the same side, but lower, and towards the foot of the glen, a 
bed of blue compact limestone crops out and is quarried. The 
Sluan, a rapid stream, running from south to north, discharges 
the collected waters of the glen into the river Cur near E; 
which river flows here through a flat meadow, and falls into 
Loch Eck, about two miles eastward. 

The bottom of the lower end of the glen for about 1800 feet 
from the meadow at K, is occupied by a remarkable series of 
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moTmdB of clay and graTel, crossing the hollowlike embaok- 
ments, and which, if met with in a valley of the Alps, even 
where no ice was visible, would at once be recognized as the 
terminal moraines of an ancient glacier. They are very 
conspicuous, and attract the eye of the traveller as he passes 
along the road, not only by their forms, which are peculiar, 
and strange for the situation they occupy, but by the contrast 
which their smooth surfaces, covered with bright green grass, 
and furrowed by the plough, present to the dark shaggy tm- 
oultiQ^d declivities amidst which they stand. These mounds 
had evidently, at one time, extended completely across the 
glen, but the stream whose course they barred, has cut a nar- 
row passage for itself, not in the middle of the hollow, but 
close to the eastern ridge. Their external form, like that of 
the alpine moraines, is very irregular. Sometimes they pre- 
sent an arched outline across the valley, as in Fig. 3. Thfl 
Fig. a Fig. 3. 



upper mounds a and h. Fig. 4, have this shape. Sometimes the 
two extremities are high, and the middle low ; bat in passing 
over the ground, it is easy to discover that since the materials 
were deposited, the surface has been much altered by the de- 
nuding action of the river itself, and the various streamlets 
which flow down from the western ridge after heavy rains. 
No section can give a correct idea of the whole deposit ; and 
as one along the middle roust have been to a great extent ima- 
^nary, I have thought it my best course to sketch in Fig. 4, 
Fig. 4. 



the natural section afforded by the deep cut which the river 
has made in its eastern side, where the composition of the 
mounds is well exposed, and their approximate depth seen. 
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The section, Fig. 5, passes right along the middle of the 

Fig.S. 



Tftlley. 8 ta the wall of rock which forms the soathem boan- 
duy of the Talley ; M the moraines ; K the meadow at the 
north end of the valle;. 

Fig. 2 is a section across the valley, showing its form ; the 
oblique lines show the dip of the strata, which is to the west 
at an angle of 10° or 12° ; m shews the position of the moraines, 
and t marks the place where portions of the rock, probably- 
harder than the rest, protnide throngh the covering of turf. 
On the east side, as already mentJoned, the strata present 
their sides, and on the west their edges to the surface, and 
this is apparently attended with a difference in the distribution 
of the alluvial matter. 

Fig. 4 is a section along the lower part of the channel of 
the stream, showing the depth of the moraines as laid bare by 
the action of the water ; a, the uppermost mound, has its sur- 
face clothed with grass, and marked by the ploughshare. At 
the river side, it presents an escarpment of clay and gravel, 
varying from 20 to 70 feet in vertical depth, but the height 
from the rock to the convex top is fully 100 feet Its breadth 
across the valley is about 250 feet, and must have been 350 
before the river channel was excavated. 

The second mound, h, is divided from the first by a small 
ravine, cut by a streamlet ; its top is about 15 feet lower 
than the top of a ; its height above the stream fully as great ; 
it is a little broader, and it is fully 500 feet in length, from 
south to north. Fig. 3 is a view of it taken from a point a 
little below the village. Its top, n, o, p, and its northern de- 
clivity, were beautifully green in November last, and, being 
divided into well-marked riggt, most have been under the 
plough very recently. The riggs are rudely represented in 
the figure by vertical lines. The dark crooked space below n, 
ia the water course. 

The elevations c uid d have not the regular form of mounda 



) by Google 



J 



Ancient Morainet in Argylethire. 193 

or embankmente, like a and b. They are rather detacbed hil- 
locks, the remnants apparently of larger masaes. Their height 
at the river varies from 20 to 40 feet ; they are partly corered 
irith wood, and are connected vith the western hill, by grassy 
slopes of the same materials, which hare been fnrrowed by 
torrents. 

The last of the hillocks, e, is about 40 feet above the meadow 
in Glen Eck ; v marks the site of the village, and r the road. 
The entire mass of materials constituting these monndg, 
hillocks, and slopes, is spread over an area about 1800 feet in 
length. The breadth, including the river-bed, which has been 
carved out of them, is about 350 feet at the upper end, and 
500 or 600 at the lower. The depth varies from a few feet to 
100, and tlie whole form one continuous mass. The height of 
the first mound a above the meadow at K, I found by measure- 
ments taken with a pocket level, but not with all the accuracy 
I could desire, to be about 205 feet. The descent is more rapid 
here than in the upper part of the valley, as is well shown by 
the river channel. 

In materials, form, and position, these mounds have pre- 
cisely the character of the terminal or frontal morunes of 
glaciers at the foot of alpine valleys. First, as to the vMteriaU; 
they consist of the debris and detritus of the mica slate, in the 
form of sand, clay, and gravel, without any trace of stratification, 
but mixed with blocks. The blocks, which are partly angular, 
partly rounded, may be seen embedded in the masaes where 
the interior ts exposed, and a few are found on the surface, the 
remnant probably of a much greater number which may have 
been removed to clear the ground for the plough, or to build 
the cottages and outhouses of the village. Secondly, tn out- 
ward form there is the same resemblance. A terminal or 
frontal morfune consists of sand, gravel, and blocks, carried 
down from the upper part of a valley by the ice, and deposited 
in piles or ridges at the foot of the glacier. When the glaciw 
is advancing it poshes these before it ; when retreating it leaves 
them behind it ; and if it continues to retreat for a series of 
years, a snccession of such accumulations is found at its lower 
end, generally in the shape of mounds or ridges, transverse to 
the direction of the glacier valley, sometimes in contact with 
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one another, aomeUmeB standing apart. Four or five ridges of 
Bmall size may be seen at the foot of the upper glacier of 
Grindelwald, one behind another. There are tfcree or four 
ancient ones in the valley of Latchen, not far from Interlaken, 
forming a continnooB mass, nearly a mile in length, of great 
depth, and with an undulating surface, like those in Glen- 
slnan. The glacier of the Khone in 1826 had nine terminal 
moraines, one behind another, which Mr Desor, with reference 
to their form, calls (digues) embankments. In the Yosgea 
mountains, where traces of ancient glaciers abound, the de- 
KnptioQB and Bections of the moraines given in the work of 
Mr Collomb, would apply very accurately to those in Glen- 
sluan. Lastly, in poeiHon, the mounds of Glenslnan have the 
aame correspondence with the frontal moraines of glaciers ; that 
is, they stretch across the foot of a valley, which, if it ezisted 
in the Alps, at the proper elevation,- would contain a glacier. 

Long valleys open at both ends, and nearly level, are not 
favourable to the existence of glacierB, which, it must be re- 
membered, are moving masses of ice. There should be a cavity 
above to collect the snow and ice, and a certain fall in the 
ground to give it motion. The cavity is generally wider than 
the glacier-valley, and has received the names of " Beservoir,'* 
*' Amphitheatre," '* Basin d' Alimentation," and when very- 
large, " Mer de Glace." The upper part of Gleneluan, which 
is somewhat wider than the under part, is a very perfect amphi- 
theatre, well fitted both to store up the materials of a glacier, 
and to set them in motion. Professor Forbes has shown, that 
the motion of a glacier is that of a semifluid mass, whose mo- 
bility increases with its breadth and depth ; and when we find 
that even a valley, like Glen Eck, open at both ends, and with 
its bottom nearly level, has been the scene of glacier agency, 
as demonstrated by its powerfully abraded and grooved rocks, 
we cannot doubt that the same agent would act with still greater 
effect in Glensluan, which has, in the first place, a rather 
highly inclined bottom ; and, in the second, has a wall of rock 
nearly vertical, at its bead, to serve as a point d'appui, and 
urge the gravitating mass northward. With regard to the 
other traces of glacial agency, I saw distinct marks of abraeion 
on the protruding rocks of the western declivity, and I have 
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little doubt that striated Burfaces may be foand, when more 
carefully aongbt for ; but from the position of the strata, ia 
reference to the direction of the valley, we cannot expect them 
to be numeroua. Stride and groorings are most deeply cut 
and best preserved on schistose rocks, when the line of glacier 
motion runs across the edges of the strata, while in Glenslaan 
it coincides with the strike. 

In the form, then, of theee moundt, in the materials eom- 
ponng them, and in iheposilion which they occupy, we hare all 
the essential features of the terminal moraine, and in the rallej 
above, we have the mould in which the ancient glacier was cast, 
and in which a glacier wonld certainly be again found, were 
the necessary climatic conditions to recur. 

If we reject the glacier hypothesis, the existence of these 
mounds cannot be accounted for. The small stream of the 
valley has done something to destroy them, but neither it nor 
a much larger stream could possibly produce them ; and the 
effect of debacles, oceanic currents, and similar cosmical 
agents, in whatever way employed, would be, not to raise such 
objects, bat to level them. These oddly-shaped and oddly- 
ptaced piles of gravel must have remained a puzzle, if the icy 
regions of the Alps had not furnished a key to explain them. 

Immediately above the upper mound a, in Fig. 4, a smaller 
one, X, will be observed. It is the lower end of a ridge of the same 
materials (gravel and clay) which ascends from two to three 
hundred feet on the western declivity. It projects two or 
three yards from the surface of the hill at the head, and thick- 
ens to 30 or 40 feet at x, the foot. It has a large conspicuous 
boulder resting on its upper end, and there is a similar ridge 
running parallel with it, immediately above it in the valley. 
They are probably portions of a lateral moraine, passing here 
into a terminal one. 

Glenslnan joins (3len Eck, and it is possible that the lowest 
portion of the mounds may belong to the latter. Similar de- 
posits of gravel and sand are found on both sides of Qlen Eck. 
They are peculiarly abundant from Whistlefield to Strachur, 
and, though not in the distinct form, are probably the rem- 
nants or wrecks, of lateral moraines. At the junction of the 
two glens, the materials would be mingled, and it may be dif- 
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ficalt to draw the line that separates them. There is no snf 
biguity, however, in the monnds above the village, which tm- 
questionably belong to Qlensloan. 

JforotnM tn Gtenmttian. 
Ancient moraines of an equally remarkable character are 
found in Glenmessan, abont three miles north-west from the 
village of Kilmun. This glen is a mgged, straight vallej, 
two miles long, inclosed between mountains 1500 feet in 
height. At its head, or northern end, it is joined by two la- 
teral valleys ; and here it is nearly level and comparatively 
wide, while its southern portion is extremely narrow, and de- 
scends rapidly. The river Messan, which flows through it, is 
a considerable stream (r, r, r in the map below), and has a 
pretty waterfoll. At the farm-house of Corusk (k on the map), 
ng.R 



the glen terminates in a plain from two to five furlongs in 
breadth, and which extends, with some iueqaahties, to the 
head of Holy lioch. Precisely at this southern termina- 
tion, where the glen is still very narrow, it ia crossed by two 
large mounds of earth (A, B). In shape they closely resemble 
the artificial embankments made for railways, or the dikes 
thrown across valleys to form reservoirs, or the ramparts con- 
structed for military purposes to fortify or close up a moon- 
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tain pass. As any of these lues is quite irreconeileable with 
the pOBition tliey occupy, the excoraioniBtB from Kllmnn and 
Danoon, who pass them on their way to the waterfall a mile far- 
ther up the valley, mngt have been sorely perplexed to account 
for their origin. Their great size demonstrates that they must 
owe their birth to some powerful agent. The elevation of the 
larger one, B, above the bank of the stream on its sonth side, 
as measured by a pocket level, I found to be 77 feet. The ele- 
vation of A, above the hollow which divides it from B is 40 feet. 
(See Section 1, below the map, which gives the profile along 
the line a, h; r is the river.) The length of B across the 
valley, in the direction A, 3 (see Section 4), is 320 feetj 
bat it is truncated at the east end by the passage r, which the 
river has cut, and its original length must have been 350 feet, 
which is the present length of A. Both mounds are covered 
with herbage, but the truncated end of B discloses the nature 
of their materials, which is seen to be a confused assemblage of 
gravel and sand, with a few blocks of the mica-slate intermixed. 
Admit that they are ancient moraines, and every difficulty 
connected with their existence here disappears ; and we shall 
seek in vun for any other rational explanation of their origin. 
Moreover, other evidence of the presence of mighty masses of 
ice abounds in the valley. Marks of abrasion may be seen on 
the contorted laminse of the mica-slate to the height of some 
hondred feet ; projecting ledges of the rock have their north- 
em faces smoothed, while the southern remain rough, showing 
the direction in which the ice moved ; and a highly inclined 
or nearly vertical suri'ace, 10 feet high, just opposite the trun- 
cated end of B, and within 30 feet of it (under h in the map), 
is beautifully marked with horizontal grooves, from half an 
inch to an inch in breadth. There are other fine specimens 
of striation and grooving on the rock at a greater height, and 
the perfect condition in which these traces of glacial action 
are preserved is readily explained by the planes of ttraiijica' 
tton htvag at right angles to (he line of the valley, so that the 
gliding mass of ice would pass right across the edges of the 
strata. It is always under such circumstances that the strite 
and groovings are most distinct. When a glacier moves along 
the planes of a schistose rock, it ^U smooth the exposed snrface 
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if armfld at ita bottom with Band, but if armed with pebbles, 
it will tear off tho laminfe, instead of cutting furrowH in them- 

At Stranlonick, more than a mile further np in the glen, 
there is a flattish monnd of grarel and claj with blocks, which 
is probablj' also a terminal moraine, though less distinctly 
characterized than those just mentioned. It lies in the middle 
of the ralley, baring diverted the river to the east side. It 
measures about a furlong in length and breadth, rises from 10 
to 30 feet above the stream, has a very uneven surface, with a 
few blocks on it, and many dispersed through its mass. 

As already stated, a plaia or meadow extends southward 
from B, and in looking over this plain, the' eye is arrested by 
fonr very distinct mounds or hillocks, C, D, E, F, wbich are 
probably remnants of one or more frontal moraines. Their pro- 
files will be seen in sections 2 and 3 along the lines ed, and 
ef. Mound C is about 600 feet in length ; its greatest breadth 
250 ; its greatest height 25 or 30 above the plain, into which 
it descends with gently sloping sides. (See section 2.) A 
boulder of mica-alate, measuring three cubic yards, rests on 
its west end. Mound E is 400 feet long and 200 broad, rises 
with abrupt sides 30 feet above the plaiu on the west side, 
and 40 on the east. An incision made by the river in its north 
end (r, section 3) shows that it is composed of sand, gravel, 
and blocks, without any trace of stratification, and on its un- 
even top there are the remiuns of a small plantation. Mound 
F is 200 feet long, very narrow, rises 30 feet above the plain 
on the north side, 40 on the south. (See section 3). Mound 
D is 210 feet long, 140 broad, and 30 in height above the 
plain. It has two considerable blocks resting on it. Both D 
and F are rendered pictnresqne by their sharp, well-defined 
forms, and the tufts of bmshwood which crown them. The ma- 
terials of all the six mounds are apparently identical, aconfused 
assemblage of sand, gravel, and blocks ; and that of the plain 
itself, as seen in the watercourse, seems much the same. 

But if these mounds be fragments of moraines, the glacier 
which formed them must have rested on the gravel and day of 
the plain, and must have glided over them, as it glided over the 
rock in the narrow valley above AB. Have we any proof of gla- 
ciers travelling over a bed of such materials t Yes we have, and 
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of die same description irith that by which the movement of gla- 
ciers over Tocks tn nta is established. In August 1850iirhen 
Mone. Charles Martin and myself were in the west of Scot- 
land, we visited Mr Smith of Jordanhiil, then residing at He- 
lensborgh; and that gentleman kindly showed ns how and 
whence he had obtiuned many of the arctic shells, which have 
furnished, in Ma hands, so important a link in the chain of evi- 
dence proving the existence of a glacial climate in Scotland at 
the period of the boolder clay. He pointed out to us at the 
qame time, on the beach at Row, a nomber of blocks embedded 
in the clay, with their upper surfaces striated ; and called at- 
tention to the fact, that though these blocks were scattered 
irregularly over a considerable area, the strife on all of them 
were parallel, or pointed in one direction, that is, N.N.W. 
and S.S.E. From this he inferred that they had been striated 
in the exact position which they now occupy, and have re- 
mained unmoved since the ice passed over them. In my 
" Geology of Fife and the Lothians," published in 1839, 1 ex- 
pressed a similar opinion (page 213) as to the striated blocks 
embedded in the boulder clay near Edinburgh. The evidence, 
however, was not unequivocal, and 1 was led to doubt its sound- 
ness on reading Agassiz's Etudea tur la Glaciers, published 
in 1840, and felt then inclined to believe that the striie were 
Iwtter accounted for by assuming that the blocEs had been em- 
bedded in the bottom of a glacier ; that during the downward 
motion of the icy mass, they had been striated themselves 
while cutting striie on the rock below (a reciprocal action 
easily understood) ; and that they had been afterwards mingled 
with the boulder clay, when that deposit was formed (as then 
supposed) out of the wrecks of the moraines, by the fusion of 
the ice, or an irruption of the ocean. A month or two after- 
wards, I had an opportunity of testing Mr Smith's conclusions 
in the neighbouring locality of Gareloch, where rocks striated 
in sifu are so abundant, and I found them fully confirmed. 
There were striated blocks there lying loose on the surface, 
from which nothing could be inferred ; but every striated block 
mtbedded in the clay on the beach was striated in one invaria- 
ble direction, which was precisely that of the valley, namely, 
N.N.W. and S.S.E. They were not numerous (I counted 
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eight), but the paralleliam <^ their striation ires perfect, and 
I was surprised and mortified to find, that when I examined 
the district, and published my account of the striated rocka of 
Gareloch, three or four years prerioaely (Edin. Phil. Journal, 
Jaa. 1846 and Jan. 1847), the parallel striation of the boulderi 
had been entirely overlooked. It was Mr Smith's observations 
at Kow, that brought me back to the opinion which I had too 
hastily renoonced. In 1852 or 1853, Mr Hugh Miller and Mr 
Robert Chambers discovered whole acres of blocks embedded 
in the clay between Leith and Joppa, all striated in one uni- 
form direction (E.N.E. and W.S.W.), which agrees correctly 
with the striation of the fixed rocks in the neighbourhood. 

If we infer the ancient existence of glaciers, and the direc- 
tion in which they moved, from the parallel strise on rocks in 
eita, we cannot refuse to receive tlie parallel striation of blocks 
embedded in a matrix of clayi as evidence of the same imp(HH;. 
I have no doubt, then, that when the subsoil of the plain below 
Conisk is exposed, embedded blocks will be found in it, and 
striated in the direction of the valley, namely, N.W. by N., 
and S.E. by S. Upon these, as a floor or bottom, the glacier 
had moved, and the mounds D, £, F, are remnants of its ter- 
minal moraines, that is, of the clay, sand, gravel, and blocks, 
which being home on its surface, were dropped over its lower 
end, and perhaps afterwards pushed before it. With regard 
to the mound C, its smooth sloping sides give it a different 
character, and render it probable, that it is merely a protube- 
rant portion of the bottom. That bottom may consist of the 
old stiff boulder clay ; but judging from what is seen on the 
banks of the river, it more resembles the upper and looser clay, 
and it may even be the lower portion of the matter constituting 
the moraines. The semi-fluid constitutioD of glaciers, as de- 
scribed and illustrated by Professor Forbes, leads to the con- 
clusion, that under certain circumstances, they wilhtravel over 
such a deposit. For, as the clay and gravel of moraines has 
more than twice the specific gravity of ice, it is evident that 
the power of a glacier to drive a large mass of such materials 
before it, must cease at a certain point, since beyond that point 
it will be easier for the glacier to dilate itself upward, than to 
overcome the resistance in front. But as it swells upward, the 
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reiistance in front will diminish, and the glacier ma; push the 
upper part of the moraine before it, while it glides OTer the 
lover ; or it nay override the whole, and the nltimate effect 
vill then be to raise the glacier to a higher lerel. It is per- 
haps in this way that the insignificant size of the terminal 
moraines of some large glaciers (snch as that of the Unter Aar) 
is to be accounted for. They may he, as it were, engulfed, in 
coDseqoence of the glacier riding over and covering them. 

It is not difficult to find a probable cause for the glacier of 
Glenmessan stopping at AB, and piling np its terminal mo- 
raines there. The lateral valley of Corosk to, though short is 
steep in the sides, and would have its separate glacier, whose 
coarse would be in the direction k, h, at right angles to the 
motion of Glenmessan glacier. When the latter, therefore, ar- 
rived at the line g, h, it probably encountered a rampart of ice 
flanked by piles of gravel and clay, iBsuing from the gorge at k, 
and stretching right across its path. Its southward march would 
thus be stopped, and stopped perhaps so long, that after the 
rampart of ice had disappeared, it was not able either to propel 
its own massive moraines A, B, or to override them. If the 
wort of M. Collomb, Preuves de fe^etttence d" Ancient Ola- 
ciere dam Ua Valleet des Votgee, is consulted, it will be seen 
from his two maps (pp. 12 and 180), that the ancient monunes 
are generally found at the jimcHon of lateral valleya with 
the principal one. Sometimes the glacier in the lateral valley 
had arrested ^e glacier in the principal, and sometimes the 
latter had arrested the former. In another point the ancient 
moraines in the Yosges illustrate those we have been describ- 
ing; they are generally " multiple," consisting not of one 
mound or ridge, but of several, ranged, as he expresses it, par 
echelon, or one behind another. Occasionally there are two, 
like A, B — often there are three, and of various forms and mag- 
nitudes. At Kirchberg, for Instance, there is a double one 
slightly curved, 400 metres long, and one of the mounds is 
10 metres ( = 32^ feet) high. At Hussem there is one 15 
metres (49 feet) high, at Sondemach one 60 metres (164 feet) 
high ; at 'Wesaenberg there is a triple moraine, the highest 
point of which is 35 mebrea (115 feet) above the river, which 
has oat a breach through the middle of the three ridges. 
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These ancient moraines are in general of a slightlj cnrred 
form, with the concave side facing the upper part of the val- 
ley, but some are straight, as that of Hnssem. 

The mounds E, F, I> are perhaps the irorlc of the glacier of 
Comek valley, but thej may have been formed by that of 
Glenmessan before the mounds A B existed. At n, right in 
front of the opening of Comsk valley, there is a vertical pre- 
cipice, 100 feet high, facing that opening, and as smooth as a 
wall of dressed masonry, thoagh cut across the planes of the 
mica slate. Might we suppose that the glacier issuing from 
Comsk valley abutted against the rock here, cut it down ver- 
tically, and smoothed it ? 

The valley of Glen Eck, which unites with Glenmessan at 
m, contains many traces of glacial action. Abraded and 
rounded rocks are numerous on the east side of Loch Eck, and 
there are fine examples of striae and groovings from the level 
. of the water up to an elevation of 100 feet. They may be 
seen at various points within three miles from the foot of the > 
loch, sometimes on highly inclined surfaces, and always run- 
ning horizontally, or nearly so, leaving no doubt that a glacier 
many hundred feet in depth had moved along the valley. The 
loch is shut in at the foot by a flat, nneven mound of earth 
rising 25 feet above its surface, and through which the water 
has cnt a winding p^sage. This mound is in reality the 
commencement of a plain that extends two miles southward, 
but it has much the aspect of a terminal moraine ; and when 
we consider its size, materials, and position, as a barrier of 
clay and gravel shutting in a narrow cavity ten miles long, 
and rising 360 feet above the bottom of that cavity (for such 
is the depth of Loch Eck), we are tempted to think that it 
may be what its appearance indicates. If it ever was a mo< 
nune, the rude stratification seen on the banks of the stream 
shows that the materials composing its upper part must have 
been re-arranged, and of course under water. 

We have seen that blocks embedded in the old boulderclay 
have their upper surfaces striated in eitw. The question, then, 
presents itself. Do these striated blocks (which in some cases 
lie very compact, and, as it were, in one plane) only occur at 
one level, namely, at the top of the old, and immediately below 
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the newer bouId«r clay, or do thej occur at more than one level, 
as at the top, the middle, and towards the bottom of the older 
deposit ] The conditions necesBary to the formation of glacierst 
and to that of the boulder clay, are apparently bo different, that 
we can scarcely suppose them to alternate. The few facta 
known to me, however, rather favour the idea that they did 
alternate, or at least that the striated blocka occur at more 
than one level ; but information is yet wanted oa the subject. 
Mr Robert Chambers, in a paper published two years ago, 
expressed an opinion that the mounds A B were probably parts 
of a lateral moraine of the glacier of Corusk valley. I con- 
sider this opinion altogether untenable ; but as I leam from 
him that he has subsequently renounced it, nothing more need 
be said upon the subject. 

JVi>M.~-TIie description of tbe morainsf in GI«tim«MaQ ii the sabattuM of a 
ctnuDUDiiaition inide v^ihi vote to tbn OtologlcU Section of tha Britiih Awocia- ^ 
tion, at the meeting in Edinburgii in 18S0. But the diKOBuon cominencing at 
tha foot of page 198 is an addition. 



Phyneal Features of Saturn and Mara, as noted at the 
Madras Observatory. By Captain W. S. Jacob, H.E.I.C. 
Astronomer. (With Two Plates.) 

Saturn. 
Oar knowledge of the physical features of the planet Saturn 
has received several important additions within the last few 
years ; an eighth satellit« discovered almost simultaneously in 
America and England, by Bond and Lassell, — the inner ob- 
scure ring, also seen about the same time by Dawes and Bond, 
— and the fine line or division in the outer bright ring ; these 
are the most notable points that have been brought to light. 
The last two are not, indeed, strictly speaking, recent discover- 
ies, since tbe obscure ring would appear to have been seen, 
and even some measurements of it made, by Dr Galle of Berlin 
in 1838, while several observers have at different times seen, 
or imagined they saw, one or more lines or markings on the 
outer ring. A notice by Captain Eater of such appearance, 
accompanied by drawings, is to be found in vol. iv. of the 
Memoirs of the Royal Astronomical Society, But these ob- 
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semtions or diBcoveries do not seem to have gained mnch 
attention or credit at the time, or to have been followed up in 
an; way, and the memory of them had almost died away, nntil 
revived by their re-discovery in 1650, since which time they 
have been verified by a host of vigilant observers, with powerful 
instruments ; and gome of them have recorded their experience 
in the form of drawings or engravings, bo as not only to give 
the general public a pretty correct notion ofwhat had been seen 
with the best instroments, accessible only to few, but also to pre- 
clude the possibility of the subject again sinking into oblivion. 
The plate here given (Plate II.) represents the planet as 
seen at Madras in the latter part of 1852, with the equatorial 
insbrament constructed by Messrs Lerebours and Secretan of 
Paris, the object glass of which has an aperture of 6^ inches, 
and a focal length of 886 inches, and whose defining power 
is of a high order. Other favourable circumstances were, 
the planet's proximity to the zenith, and the tranquillity 
and transparency of the atmosphere. The obscure ring 
was well brought out the first time it was looked for, and 
the fine line on the outer ring was also seen distinctly 
enough to allow of good measures being made with the filar 
micrometer, although, strange to say, its very existence is still 
questioned in some quarters, as it is not visible in some of 
the largest telescopes, such as the Poulkova Kefractor; very 
neat definition, rather than a great amount of light, being re- 
quired for the purpose. The transparency of the obscure ring, 
exemplified by the planet's limb appearing through it, would 
seem to have been first noticed at Madras, being shown in a 
drawing taken on 22d September 1852, and forwarded to a 
friend in this country, in a letter dated 11th October. This 
ring, as seen across the planet, has a light umber-brown tint, 
and a filmy, smoky character ; the division between the two 
principal rings (usually represented black) had nearly the 
same tint, while its outer edge was not sharply defined, but 
shaded ofi', as shown in the engraving. ' No separation, either 
by a dark or bright line, oould be discerned between the 
bright and obscure rings ; on the contrary, the im|a«a8ion was 
that the shading in the former was produced by the latter over- 
lapping or enveloping its edge. 
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The planet was frequently. examined, whenever the atmo- 
sphere was in a favowable condition, nntil April 1854, the 
time of the writer's departure from India, without any change 
l)eing perceptible, except that the peculiar features above de- 
scribed had become gradually rather more conspicuous, so as 
to be discerned with lower powers. This would arise partly 
from the rings appearing at a greater inclination, or more 
open, and partly, perhaps, from the eye becoming, through 
practice, more familiar with the details. After the first scru- 
tiny, in August 1852, no difficulty was ever experienced in 
making out any of the peculiar points above described, [ow- 
vided that the atmosphere was sufficiently tranquil to admit of 
uEnng a magnifying power of 180 or upwards. The powers 
usually employed were 277 and 365. 

Mart. 
The views of Mars (Plate III.) were taken with the same in- 
strument. The lower view, though the later in point of time, yet 
precedes the upper, as regards the longitude or angular motion 
of the planet, because its period of revolution is rather longer 
than that of the earth ; the difference in longitude between the 
two is about 90". The other faces do not present such strik- 
ing features, but are nearly blank. Former engravings of the 
planet do not show any such distinct markings ; at least the 
writer has not been fortunate enough to meet with any that 
could be recognized as likenesses. Mars will not again be in 
a favourable position for observation until 1856 ; in 1858 he 
will be nearer still ; and it is to be hoped that on these occa- 
sions still better drawings of him will be obtained. 

W. S. Jacob. 

2lM JTo*. 16S4. 
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A recent RevUion of a Portion of the Catalogue of Star9 
puMUhed btf the BritUk Association in 1845. By Ckpfaun 
W. 8. Jacob, H.E.I.C. ABtroDomer at Madras. Conunn- 
nicated hy Professor C. Piazzi Smyth. 

^otet by Profeaaor G. Piaezi Smyth at the time of amuntttUeatitm 
of tftt* Paper to the Royal Society. 

This paper ie short, bat important ; yet, though important, 
it can hardly but be somewhat dry and onintereeting to those 
not immediately engaged in the parenit of exact astronomy, 
and not oonTereant with the foundations on which it rests. 

With onr earth taming on its axis, and reyolring about the 
Son in an orbit continnally changing in every element, and 
with the Snn itself describing a similar orbit abont some other 
snn or guns, there may well be difficulty in finding w>y truly 
fixed and immoveable objects from which our measurements of 
the moring ones may be reckoned. 

The so-called fixed stars are not fixed, and the nearer an 
sensibly displaced by the amount of the Sun's movement, as 
well as by having proper motions of their own. Hence, 
though the larger stars are a very convenient system of mile- 
stones whereupon to begin our measorement of celestial ares, 
yet they are not to be implicitly depended on. They 
can only be looked on as intermediate, and must have their 
reputed fixity tested by comparison with the more distant 
Btars, and especially with the mean of an immense multitude 
of them, whose varying aberrations may, on the whole, tend 
to balance each other, and to exhibit a oonstaocy <ii which no 
single star ia capable. 

To this end, accordingly, the efforts of most of our public 
and many of our private astronomers have long been directed ; 
and an exceedingly important step was taken by the British 
Association a few years ago, in the publication of their large 
Catalogne of 8377 stars. Some persons, indeed, were inclined 
to think it rather premature, as many of the stars rested ou 
old and rather scanty and apocryphal observations ; but others 
contended that the publication of a catalogue so made up. and 
duly pointing out the good and the bad material, would incite 
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aetronomera to additional exertions in perfecting all that vai 
possible. 

This argoment fortunately prevailed ; and the preseat paper 
is one of its expected froita. 



On the SritMh Asaociation Catalogue of Store. 

He Catalogue of Stare published by direction of this Asso- 
ciation in 1845, has long established its place as a v^aaUe 
-work of reference, and it is therefore highly important that 
any errors which it may contain should be made known and 
corrected. 

It contains the places of 8377 stars, brought up to 1850, 
from the best data ariulable at the time ; and all possible care 
appears to hare been used in collating the different authori- 
ties, BO as to obyiate error. The great majority of places may, 
therefore, be considered as very exact; but to those of a con- 
siderable number, especially of the southern stars, there was 
some doubt attaching, because of their dependence on the de- 
terminations of Lacaille or Brisbane, neither of which, from 
the imperfection of the means employed, can be considered as 
coining up to the standard of accuracy expected at the present 
day. 

A thorough revision of these was therefore obrioosly de- 
sirable, and I had planned sach a revision some time before 
my arrival at Madras in July 1849, and commenced it within 
the month of my taking charge of the Observatory. There 
was a manifest jwopriety in the selection of Madras as the 
place of revision, inasmuch as Taylor's observations at that 
observatory had been made the ori^al ground-work of the 
Catalogue. 

My plan was to determine, by at least three observatiooa 
with each installment (5-feet transit and 4-feet mural cirele), 
the place of every number between north polar distance 40° 
and 155° to which the slightest doubt attached ; in fact, all 
those within that range which had Qot been observed by Taylor. 
The n(Hi;h oireupipolar stars I considered would be better fixed 
in Europe, and Mr Johnson, I kneir> had taken them in hand, 
A few stars were, however, observed beyond the limits abore- 
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meDtioned, especially to the north, when there happened to be 
leisnre for them ; bat they were not epeciaU; Bought after. 

The obeervatione were very nearly completed in aboat three 
years, or before the end of 1852 ; but a tew numbers, that 
from Tariooa causes had been missed, were observed in the 
spring of 1853. The reductions occupied about one year, and 
were completed by the middle of 1853. Tbe reBults hare been 
printed in the last volume of Madras Obserrations, -which 
should now be on its tray to the India House. The Tolume 
was not quite completed at the tine of my departure from India, 
but a few extra copies of the Catalogue were struck off, and 
baTe been for some time in the bands of sereral of the Fellows 
of the Koyal Astronomical Society. 

The reenlts of the revision may be summed up as follows : — 
In all, 1303 numbers were examined; of these the onder- 
mentioned 56 were missing, vis. : — 
188 3707 dnp. of 3706, 6' 6741 

278 4399 5770 dup. of 6772 

434 4669 6816 ... 6815 

634 4983 5849 

601 dop. of 596 6026 6923 

642 6162 6928 

931 6241 dup. of 6247, 30* 6642 

036 6349 ... 5360, IC 6726 

989 5416 6770 

2018 6482 6776 

2686 6491 6898 

3233 5624 6917 

3328 dup. of 3323, 1" 6662 7203 dup. of 7210, 1» 

3401 6666 7214 ... 7225, 1" 

3484 6672 7467 ... 7466 

3461 5686 7676 ... 7675,2° 

3482 6707 8042 

3636 6725 

3686 6738 

Of the above, six are accounted for by being duplicates of num- 
bers representing real stars, whose right ascension has been 
erroneously recorded by 1", 30*, or 10"; errors which will 
Bometimes occur in single determinations ; two more appear 
to be duplicates, with errors in polar distance of 5* and 2* re- 
spectively ; and three more are probably duplicates, bat with 
small uncertain errors. 

D.D.t.zea by Google 



British Aatociation Catalogue of Stars. "209 

Twelve numbers marked &8 nebnlfe vere examined, tiz. : — 



2611 


4466 


2766 


6040 


3247 


6300 


3647 


6470 


3692 


6201 


3944 


7467 



- and were found to be clusters of small stars, more or less 
dense. Of these, five contained a star sufficiently conspi- 
cuous to be identified by the two instmments, but tbe places 
of the remaining seven could not be accurately fixed. 

The places of 1440 numbers were recorded. Of these, by 
far the greater part were observed four times or upwards, and 
only a very few less than three times ; which aroee either &om 
the object being too faint for our instruments, unless under un< 
usually favourable atmospberic conditions, or else from the 
numbers following so thickly in right ascension that they 
could not all be observed so often without waiting for another 
year. 

The following thirteen numbers have companions, whose 
places have been entered in the Catalogue, viz. : — 
778 3118 6673 

1728 4613 6579 

17S2 4668 6984 

26U 6111 7963 

3067 
Bigbteen ihore have also companions, more or less distant, 
whose places have been approximately fixed, and set down in 
the notes accompanying the Catalogue, viz. : — 
13 2687 7483 

450 2738 7631 

936 6132 7810 (H. and S. 343) 

1712 6163 8101 

1762 7327 8263 

1999 7417 8272 

Four more are noted as double, but without fixing the compa- 
nions, vis.: — 

2688 which is H. and S. 88. 
4573 
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The fudloviug 71 numbers are found to differ from tb 
tish ABBoeiation Catalogue by more tikan 2* in rigfat »BCt 
w 10" in polar cUatauce, tie. : — 

16 4968 6212 

157 4979 6219 

19S 6114 6303 

602 6117 6374 

728 5288 6578 

1412 6372 6818 

1790 5389 6928 

«04S 6459 7017 

2121 6640 7066 

S190 5604 7163 

2284 6670 7180 

2610 5612 7268 

S008 6722 7307 

80«7 5879 7347 

»139 5897 7694 

S189 6898 7631 

»667 6916 7699 

3639 6977 7769 

3669 6000 8011 

3694 6011 8164 

4041 6032 8260 

4612 6165 8278 

4619 6173 8306 

4912 6186 

Of these, 17 are accounted for as mistakes of gross c 
ties, such as 1°^, 30>, or 10° of right asceusion ; and 10* 
1' of polar distance. Several others may possibly he coi 
by a reference to Lacaille's original observations, and h 
them are probably cases of pr<q>er motion. Besides these 
are 29 stars from Brisbane's Catalogne, in which the difi 
of right ascension is between !■ and 2> ; some of thee 
may turn out to be cases of proper motion. 

With the above exceptions, the agreement of the ol 
places with the Catalogue is in general very close. In th 
of those stars whose places depend upon Groombridge T^ 
ably bo; a difference of 0*2 in right ascension, or o: 
polar distance being comparatively rare ; bo much so as 
der it probable that anything much exceeding that a 
must arise from proper motion. With regard to this 
the prc^r motions assigned in tike Catalogue have be< 
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few c&BSB eonfirmed, bat in tboee of the greater number of 
southern stam, they hare been either negatived or rendered 
doabtfol ; these will, therefore, hare to be obaerred ^ter the 
lapse of a few years, in order to set the question at rest 

I should state that only a small proportion of the obeerra- 
tiosB were made by myself, the great mass being taken by the 
native assistants, and the work may be considered as credit- 
able to them. The computations were either made in dupli- 
cate and compared, or were made by one party, and the re- 
anlts examined in a different manner by another; and neu-Iy 
the whole of them underwent a thorough revision by myself. 
The amount of labour thus involved in the reduction of nearly 
12,000 observations will not easily be conceived, except by 
those who have been accustomed to operations of the like kind. 

At the time of undertaking the above work, I was not aware 
that my friend Mr Maclear was about the same time com- 
meacing a similar revision at the Cape Observatory, His plan 
of proceeding, however, being somewhat different from mine, 
our results, while partly confirmatory, will be in a great mea- 
sure supplementary to ^ach other, especially as he would be 
able to fill up the circle of 25° round the south pole, which was 
beyond my range. As the northern circumpolar stars have 
been carefully gone over at Oxford, the revision of the Cata- 
logue may now be considered as pretty complete. 

W. S. Jacob. 



This state of things described by the author is, therefore, 
highly encouraging, and we seem now on the point of possess- 
ing ample materials for the construction of a far finer cata- 
logue of stars than the world has yet seen. 

The notice of the indications of interesting discoveries of 
proper motions of stars, as given by the Australian obser- 
vations of our venerable President (Sir Thomas M. Brisbane), 
wiU ife )-ead with much pleasure; while the mention of the 
accuracy of Qroombridge's Catalogue will be extensively rer 
ceived as ai^other illustration of the never-dying character of 
jg9o4 t^tronomical work. Mr Groombridge was past fifty be- 
fore he had leisure and means to apply himself to astronomical 
observation. When he did begin, he worked zealoosly and 
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well ; and procured, before many years were over, abo 
obserrations. But the oompatation of these was a 
work : he laboured at it and died ; his wife, the j 
his domestic cares and astronomical anxieties, died i 
were followed by his friend and adviser, the then <A 
Boyal ; by his friend and helper, the then Superin 
the Nantical Almanac ; and by his clerk and assistan 
all died before the Catalogue, passing into other 
ceived its final correction, and was published to 
wherein it has now been found to be so excellent am 
a contribution to astronomy. 

One more remark presses it-self upon me. The 
of one star, 3000 years ago, led Hipparchus to the 
of the first catalogue of stars. Captain Jacob now 
as missing. Are not, then, the phenomena of our ( 
portaut as those of any other, and should they not e 
dnoe to the study of astronomy t 



Some Additional Experimenie on the Ethers and , 
Meeonie and Comenic Acids. ByHBNRY How 
of Natural History, King's College, Windsor, N( 

The following pages contain an account of some 
made for the purpose of rendering more complete tl 
have already published on meconic and comenic aci 
relate, in the first place, to the confirmation of somt 
merly announced, but which have been since disp 
secondly, to descriptions of new methods for produci 
compounds already described,and finally indicate thi 
of some entirely new substances, derived from t 
opium. 

In my investigation of meconic aeid,* I describ 
amide, which I termed mecouamidic acid, and « 
it a complicated formula, having no analogy with t 
known body. The want of simplicity and of this 
my expression, has led to its being objected to 
Wurtz t Aitd Oerhardt,^ whose critical opinions i 

* Tnni. Koj. 8oe. Edia. ix.. Put iii. t Ann, Ch. Pb 
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to such weight as to compel me to return to the sahjeet, and 
endeavour either to discoTer the Booice of error, or to show 
sufficient reasooB for the validity of my own assampUon. 
The substance alluded to was produced by the action of am- 
monia on the moDoetKylated meconic acid ; a yellow BiUt 
leing thus formed having a most peculiar non-crystalline 
structure, as ib occurs in the state of transparent rounded 
grains, which completely resemble drops of oil. This is a^ 
ammooia salt, from which an excess of hydrochloric acid 
throws down the acid in question as a white crystalline pow- 
der or crust. 

I now recapitulate the analyses of this substance, as for- 
merly published, and add some remarks from my note-boot, 
made at the time of the analyses, but not given with them in 
the paper. I do this in order to meet the objections taken to 
the conclusions drawn from these experiments, on the ground 
that the sahstance possibly contained ammonia, and, not 
being crystallizable, might not easily be obtained pure. The 
analytical numbers I place in juxtaposition with my own for- 
mula, and that proposed by Wurtz and Gerhardt, which is 
indeed that of the substance I was in search of, and which, 
after a similar comparison in the paper before mentioned, I 
was compelled to reject as discordant with experimental evi- 
dence. The figures are : — 



Carbon, . 39-73 3966 39-50 

Hydrogen, 3-30 332 3-2S 

Oxygen. . 4913 48-98 

Nitrogen, . 7 84 805 7-70 

100-00 100-00 10000 100-00 

and I find, by referring to my notes, that I. and II. were from 
materials of different preparations, in each case consisting of 
solution of the yellow granular salt in hot water, addition of 
strong hydrochloric acid in excess and the subsequent re- 
crystallization from boiling water of the substance so pre- 
. cipitated. The remark noted after these results is, " ammonia 
seems to adhere to this substance," and the residue of that 
employed for analysis ii. ftas dissolved in boiling water, some 
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strong hydroeUoric aeid wm ftdded, and the heat kept np for 
some mianteB ; this prooeis fnnuBhed the acid whose analysis 
(m.) elearly shows it to remain quite analtered. 

Sinee the pablloaUon of the paper, I hare again taken 
flome of the yellow salt, and boiled its aqueous solution till no 
traoe of ammonia was perceptible, and its colour was quite 
disohu'ged ; mnriatic acid added to it while atiU hot threw 
down a Babetanee fumishing these results :■ — 

! 4-602 gnuns, dried at 212°, gavs 
6'770 „ carbonic acid, end 
1-310 „ water; 

leading to a percentage oi 

Carbon, 40-12 
Hydrogen, 3-16 

agre«Dg perfectly with the former numbers and those re- 
quired by die oalcnlaUon. The mean of all these analyses is 
oollated anew with the two formulBe, and their values : — 

CsiboB, 39-76 
Hydrogan, 3-26 

Oz^ien, 49-13 
NitK^en, 786 7-74 ^^ »8 708 M" 14 

100-00 100-00 1265 100-00 199 

The empirical formula I assign to the mecouamidic acid being 

Cg. Hg, 0„ JS, ; 
and that of t^e proposed normal amido-meeonic aeid, 

C,.H.O„lf. 
With regard to the basicity of my compound, I atat^ before 
that I had only one salt from which to draw condosions, »nd 
I must now mention a fact which induces me to assign to it 
another as its normal satorating power. In the description 
of the yellow salt already so often adverted to, I showed tii&t 
it loses ammonia both in boiling water and when dry, at 212* 
F^ir. And I now find that its aqneoos solution eviqwrated 



89-84 


C,, 604 


42-21 


k 


308 


I?. »» 


2-51 


4&-34 


624 
if, 08 


48-2S 


"rf- 


7-74 


708 
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on the vater bath to complete diyseai, leares a cryBtalline 
maes of colourlees silky needles. An accident deivired me 
of the material deatined for a combustion, bat the amount 
of nitrogen was detennined bj the following experiment : — 

4-495 gmns, dried at 212°, gtcnhy Piligott's method 
0'646 „ uitrog^ s l4'34 per omt, 

and agrees neither with that re(]uired by a neutral nor an 
acid salt of amido-meconic acid, whose valnes and fonnnla 
are:— 



Carbon, . 38-88 C, 84 36.05 C,, 84 

Hydrogen, . 3-70 H; 8 4-76 K 11 

Oxygen, . 44-46 0„ 98 41-18 O,, 98 

Nitrogen, . 12-96 K, 28 18-02 N, 42 



bnt rather with a salt of meeon&midic acid, diSering from the 
yellow one in being jHihydroas, and containing three atotas 
leis of ammonia. The formnla — 

6 NH,0, C„ H„ N, 0„ 

requires 14-15 per cent. nitr<^en ; the above result being 
14-34. A glance at the rational formula I assigned to the 
yellow salt and to the acid itself on the former occasion of 
their description, 

Salt, 9in£^0,C„H„N, 0„ + 3aq. 
Acid, 9 HO, Cg^ h:„ Stj Og, + 6 aq. 

will show that these cease to be tenable when the existence of 
the new salt, and its mode of formation, are taken into account. 
It seeras to me that the facility wit^ which the yellow com- 
pound loses its ammonia should cause it to be considered 
■rather a sapw-salt or basic fana <^ combinaUon, and that the 
stability of the white crystalline one affords more eorreet data 
by which to determine the saturating power of the acid ; and 
I would now represent the three thus : — 
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^.x™«™nidic acid, 6 HO, CajHj^NjO„ + 9HO. 

Ydlow ammonia salt, 6 NH.O, C., H, N, 0„ + 3 NH. + 6 HO. 

White „ „ 6 SRfi. G^^ H„ N, 0„. 

Id the present state of onr experimental evidence on these 
points, therefore, I mast conclude this part of the subject with 
expressing my conviction that the meconamidic acid, having 
at least the empirical constitution assigned to it by myself, is 
a stable substance, and capable of entering into two distinct 
combinations with ammonia, of widely different appearance 
and characters. If this be true, the cause of the want of 
analogy wiH certainly be discovered at some time, and, if not, 
my errors may enable some one else to light upon the normal 
amido-meconic acid I sought to obtain. 

Action of Ammonia on Biethylated Meeonie Aeid. 
hiamido-Meconic Add. — When the second normal ether 
of meconic acid la boiled for some time with an excess of am- 
monia, it is converted into an amidogen acid, which is thrown 
ddwn frem the cooled liquid as an amorphous powder ; wben 
redissolved in boiling water, the new substance again sepa- 
rates, in the cold, in an amorpboos state : 

is -440 grains, dried at 212°, gave 
8*440 „ carbonic acid, and 
1-590 „ water. 
6130 „ dried at 212", gave, with soda-lime. 
13-350 „ platinum salt of ammonia, 

Eipt. c>lc. 

42-42 C 84 

303 H, 6 

40-41 0,, 80 

14-41 N, 28 



The rational formula of this body, considered as a monobasic 
acid, as its ori^n would indicate, is 

H0,C,^H.N,0., 



Carbon, 


42-31 


Hydrogen, . 


3-24 


Oxygen, 




Kitrogen, 


13-67 
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in the air^dry state it has an additional equivalent of wateri 
with vhicti it readily parts, aa is abovn by this experiment. 

f 14-710 grains, ur dry, lost, at 212° 
{ 0636 „ water, 

equal to 4-31 per cent., and 4-45 is required by the loss of 
one atom of water in the formula 

H0,Ci4H,N, 0, + aq. 

The amide is clearly derived from the ether acid by the 
diatige of two equivalents of alcohol for two of ammonia — 

HO, 2 C, Hj 0, C,^ H0„ + 2 NH,= 
BletbyloroecoDic odd. 
2 (C, H, 0,) + HO, 2NH„ 0„ HO, 
Blamido-mecoDic add. 

and its relation to bibasic meconate of ammonia is-^ 

HO, 2 NH^O, C,^ HO,j -4 HO = HO, 0,^ H, N, 0,. 

Biamido-mecouie a«id has not beenobserved in the crystalline 
state ; to the naked eye it presents the appearance, in the pre- 
sent form in which I have obtained it, of a grayish-white 
aniorpbons powder ; it is difficultly soluble in cold water and in 
dilute acids, and is readily decomposed when heated with the 
fixed caustic alkalies. It reacts strongly acid, and decomposes 
with edervescence the carbonated earths when its solution is 
heated with them, and forms, like the other acids of tbia group, 
basic combinations when an excess of the earthy constituent 
is employed. Although from its derivation there can be 
little doubt that it is really a monobasic acid, I have not been 
able, with the amount of material in my possession, to confirm 
this assumption, my substance being exhausted in froittesa ef- 
forts to obtain neutral salts. By solution of the a<nd in an ex- 
cess of ammonia and subsequent evaporation to dryness at 
212°, a salt of difficult solubility, even in hot water, is obtain- 
ed, whose solution gave with chlorides of calcium and barium 
amorphous precipitates in which the amount of base was greatly 
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abore that of neutral salts, and jet not eaongh to correspond 
iritk any other atomic expression. 

TrUthi/lated Meconie Aeidt—ln my former paper on me- 
conic acid, I shewed that when it is distilled witli absolate al- 
cohol and a small quantity of oil of vitriol, the biethylated 
meconie add is produced. If the proportion of sulphuric acid 
be much increased in this process, none of the second ether is 
obtained ; dilution of the contents of the retort throwing down ft 
black oily mass of very different characters. It is excesstrelj 
Boluble in spirit, and is again thrown down as black oil by 
water. I did not analyse this substance, but think it may 
possibly be the triethylated meconie acid. 

3C^H,0,C,,H0„. 

Ingestion with ammonia at a geotle heat cooverts it into a 
blackish brown powder — Uie corresponding amide \ 

Aetion of Iodide of Ethyl on Comenie Acid, 
Ethjflocomenic (Comenovinie) ^cirf.— When comenie acid 
in fine powder is heated with spirit of wine and iodide of ethyl 
in a sealed tube, at 212°, it dissolves, though very slowly, and 
a fortnight's continoed application of this heat is required to 
effect the solution of a few grains. The product of the reac- 
tion consists of two substances ; and as I found the same r^ 
salt, to all appearance, to be brought about more speedily at ft 
-higher temperature, I at once resorted to this method. 

About 70 gruns of the powdered acid were heated with ft 
few fluid drachms of rectified spirit and alittle iodide of etiiyl, 
in a close tube, to nearly 360° Taiir, ; solution wai complete 
in two hours. The vessel gave no deposit upoa being then 
allowed to stand cold for twenty-four hours, but directly it waq 
ont open, a slight explosion occurred, and crystals b«gan to 
Jbrmt increasing so rapidly in quantity as speedily to render 
the whole interior solid. These crystals were in the shape of 
prismatic needles, with minute, rounded, opaque grains among 
and upon them, here and there throughout their nasfi. They 
were thrown upon a filter, and their mother liquor, which was 
very dark<oloared, and contained much hydriodio a^id, vav 
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allowed to drain off. After being iruhed iritb oold watw, tii«y 
were digsolred in boiling witeT, and die first crop of crystals 
from tiio still warm flnid, which oonsigted merel j of tiie needles, 
without any of the grains, was collected, and washed with 
tepid water. Upon being dried they furnished these results : 

{4-S03 gruni, dried at 212°, gave 
9*300 ... carbonic add, and 
1-936 ... water. 

Bipetiment. CftlcuUtion. 



Carbon, . . . 61-73 6217 C,, 96 

Hydrogen, . . 4-38 4-35 H, 8 

O^rgen, 43-48 0,, 60 

100-00 10000 184 

which agree perfectly, as t^e above comparison shows, with 
those required by the comenovinic acid I formerly described, 

HO, C, H, O, C„ H, 0,. 
That it is one of the two basic atoms of water of comenio add 
which is here replaced by ether is proved by the deportment 
of the new substance with ammonia. It dissolves readily in 
an alcoholic solation of this alkali, forming the beautiful yel- 
low crystalline salt I before showed to be produced by the 
anion of comenic ether and ammonia. It was mentioned at 
the time, as a characteristic of this salt, that it loses all its 
hase at 212°. This I find to be the case with that from the 
new compound ; I conclude, therefore, that this is the true 
comenic ether, for I conceive that had the action of C^ H, I 
on comenio acid, ooDsisted in the formation of a bibasic acid, 
in which one atom of hydrogen is replaced by, ethyl, 

iS}<'.. = (0.H.)O, 

analogous in denvation to the metbylosalycic acid of Cahours 
and Gerhardt, it would have possessed very diderent powers 
of combination with bases from .that of the feeble comenic 
ether. 

I attempted to procure an amyl oompoond in the same way ; 
comenic acid, chloride of amyl, and spirit of wine, being heated 
in th« oil-batih, at 300° Fahr., till solutiw was complete, wbidi 

D.D.t.zeabyG00glc 
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took place in twelve hours. Somewhat to mj aurprise, the 
reaction proved to be identical in products to the former; from 
a liquid containing hydrochloric acid a depoait of needlea and 
graina fell. The needles, when separated as before, gave these 
numbers : — 

{5-667 gruna, dried at 212°, gave 
10-720 ... carbonic acid, and 
2-400 ... water. 

equal to a percentage of 

Carbon, . . 51-60 

Hydrogen, . . 490 

which approach so nearly to the last results, as to admit of no 
doubt that they relate to the aame substance, though not ao 
pure ae was before analysed ; the reaction, I apprehend, being 

gS}c„H.O, + C,.H,.Cl + C.H,0, = J^O^^^,} 
C„ Hj Og + Cjo H„ 0, + H CI. 
Meconic acid, as might have been anticipated, is found to he- 
have in the same manner as comenic acid, with iodide of ethyl. 
At 212°, in four or five hoars it is converted into the same 
substances, carbonic acid being produced, which causes the 
tube to open with a lively esplosion on its being cot with a 
file. 

The grains alluded to above were never obtained in suffi- 
cient quantity, or in a state pureteuough for analysis, but the 
tendency they had to reduce the percentage of carbon and hy- 
drogen was remarked in some unsncceaaful analyses of the 
needles, not quoted on that account. They consisted of an acid 
substance which dissolved in boiling water with great ease, and 
came down upon cooling in the same peculiar granolar form. 
This character separates them from comenic acid, which I at 
first supposed them to be, and reminds one of the paracomenio 
acid of Stenhouse, which has, according to this chemist, the 
same composition. The formation of the para-acid, in this 
case, would be quite analogous to that of the change onder- 
gone by malic acid when heated with water. 

I attempted to ascertain whether comenic acid really nnder- 
goes this alteration in a heated sealed tube with water. I 
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find that ocder these circumstances, it ia readily altered, and 
the fir^t change seems to be the increased solnbilit; of the acid. 
Id four or five hours, at 300° Fahr., a great deal of the acid 
goes tip in the water, which acquires a high colonr, and, if 
then allowed to cool, deposits a granular matter. If the heat 
be continued, the contents of the Tessel become in a few dajra 
a shining black solid, and complete decomposition seems to 
have taken place, for carbonic acid is produced in abundance. 
I have not been able to prosecute these experiments, which, 
with modifications, might lead to interesting results. 

Action of Hydrochloric acid gas upon C'omenamic Acid in Alcohol. 

Hifdrochlorate of Comenamic Ether (Comenamethane). — 
When comenamic acid (HO, C^jH,NO^)iBSUspeaded inabsolnto 
alcohol, or very stronrf spirit, through which dry hydrochloric 
acid gas is passed, the greater part of the solid dissolves, and 
remains in solution when the liquid has been cold for some 
time. The clear fiuid leaves, on evaporation to dryness at 212°, 
an oily mass which dries up, by constant stirring at this heat, 
to a white or gray solid. If water be poured upon this residue 
after it has been heated for some hours, it dissolves a certain 
quantity with the production of a very acid liquid, while a 
considerable quantity of pure comenamic acid remains behind ; 
the solution contains much hydrochloric acid, and if suffered 
to stand, deposits more comenamic acid as a crystalline powder, 
and, under some circumstances, long needles. If alcohol be 
employed instead of water, and it be added as soon as the mass 
is quite dry and has cooled, the whole dissolves readily, and 
by very cautious proceedings, a curious compound may be ob- 
tained, which is definite, though instable, and proves to be a 
combination, in fixed proportions, of comenamic ether and 
bydrochloric acid. The material used in the following analyses 
was procured by allowing an alcoholic or ethereal solution of 
the fresh residue above described to evaporate spontaneously; 
it was dried for analysis in vacuo, with oil of vitriol and solid 
potass in the receiver. The chlorine was determined by direct 
precipitation with nitrate of silver. 
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175 grains, dried in vacuo, gave 
182 ... carbonic acid, and 
'960 ... water. 






5-172 ... dried in vaevo, gave 
7'674 ... carbonic add, and 
2-240 ... water. 



{4-22 grains, dried m vacuo, gave with sods lime, 
4-09 ... [4atinuin salt of ammonia. 
( 3-147 ... dried tn voew), gave 
1-872 ... chloride of fiilTcr. 







Calculation 




Carbon, . 


40-38 


II. 
40-46 


40-42 C,, 


96 


Hydn^en, 


5-21 


4-81 


605 H,, 


12 


Oiygen. . 






33-70 0,j 


80 


Nitrogen, 




6-08 


5-89 N 


14 


Chlorine, 


14-72 




14-94 CI 


36-5 



10000 10000 10000 237-6 

the rational expression of the above resolves itself, for sufficient 
reasons, into this formola : — 

C^ H, 0, C,3 H, NOj, 2 HO + HCl. 
for T shaH presently shew, that the hydrated comenamic ether 
is readily obtained from this substance in a pore state, b; re- 
moving the hydrochloric acid with which it is here combined. 

The hydrochlorate of comenamic ether dissolves with ease 
in warm water, and the solution deposits first comenamic acid, 
and finally, after long standing, some needles, which are pos- 
sibly the ether itself. It dissolves to a large extent in cold 
alcohol and ether, and these fluids leave it by spontaneous eva- 
poration, as a finely crystallized mass of long radiated silky 
needles. Alkalies also readily take it up, chloride of the base 
and the simple ether at once resulting from their coDtact 

Hydriodate of Comenamic Etker.^~l have obtained indica- 
tions of the existence of a compound similar to the preceding, 
with hydriodic acid. It was obtained by the action of iodide 
of ethyl on comenamic acid in absolute alcohol ; the reaction 
took place in a sealed tube in the oil-bath, heated for some 
time to about 300° F. When cold, the contents of the vessel 
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separated into two liquids, one eolourlees, or yellowish, floa^g 
on the sur&ce of a deep brown thick fluid. The upper stratnm 
proved to be pure sulphuric ether, the lower one contained 
9uch hydriodic acid, and when evaporated to dryness at 212°, 
Jeft a gummy residue, whidi solidified into a maas of yellow 
striated needles. After these had been dried in vacuo, they 
afforded evidence of free iodine, and contained much hydriodio 
acid ; when dissolved in water, the addition of a little ammonia 
caused a deposit of crystals after some time. I made a deter- 
mination of the iodine as precipitated from the aqaeoas solu- 
tion of this snbBtance by nitrate of silver, to obteia as idea 
how far it corresponded with the compound above described ; 
it gave 46-97 per cent, of iodine in this way, approximating 
roughly to an hydriodate of comenamlc ether, which requires 
42-77. Of coarse, this experiment and the conclusion I draw, 
are only given as a rough confirmation of the existence of com- 
pounds, corre^onding to the hydroehlorate. 

Comenamie Ether (Comenametfuine). — The pure ether is 
readily obtained from the hydroehlorate, or the residue left 
at 212°, as before described, by addition of oxide of silver, or, 
as I prefer, of ammonia, to its hot aqueons solution. The 
alkali is added in such quantity that the reaction remains 
feebly acid, and then the ether is at once precipitated in the 
form of colourless prismatic needles. After a little washing 
with cold water, one resolution in the same menstruum, boiln 
ing, is sufficient to render them perfectly pure. Their ana< 
lysis was as follows : 

{5-012 grains, dried at 212°, gave 
9*625 ... carbonic acid, and 
2-377 ... water. 

Exptriment Oalcalatioii. 

Carbon, 52-37 
Hydrogen, 5-26 
Nitrogen, 
Oxygen, 

100-00 10000 183 

These results correspond in die most complete nuumar with, 
tiie formula, 

C, Hj 0, Ca H, N0„ 

42 
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wUcIi represents the ether of comenamic acid, a sabataDce 
analogous to the ether of ozamic atnd, the oxsmetha&e of 
Dumas. On the same printnple of nomenclature, the new 
compound maj he called oomenamethaDe ; in the crystallized 
state, it has two equivalents of water, which it readily loses in 
the water-bath : 

r 19-780 griuns, air-dry, lost at 212% 
\ 1-790 ... water, 

giving a percentage of 9'04 ; and 8-9& is the number required 
by a loss of two atoms of water from the formula ; 

C. H, 0, Cu H^ NO, + 2 aq. 

Comenametbane is perfectly neutral to test-paper. It dis- 
solves completely, but by no means easily, in boiling water 
and is deposited on cooling in groups of colourless prismatic 
crystals ; it is very sparingly soluble in water at the ordinary 
temperature. Bectihed spirit also takes it up in the heat to 
some extent, but absolute alcohol dissolves it sparingly in its 
hydrated state, and scarcely at all when dried. All the mi- 
neral acids dissolve it at once with extreme ease, nitric acid 
converting it after some time into acid oxalate of ammonia, 
which crystallizes out in beautiful rhombs. It fuses at a tem- 
perature above 400° Fahr. into a yellowish liquid, which con- 
jiretes to a crystalline mass, or sometimes remains a pellucid 
solid when cold. It is unaltered by ammonia in the cold, and 
undergoes no change if it be heated, deprived of its own water 
of crystallization, with a solution of the dry gas in absolute 
alcohol, in a sealed tube, for foqr hours in the water-bath. I 
hoped, in this manner, to obtain a neutral amide, but found 
that the ether ia unchanged under these circumstances ; if 
water be present, the reaction results in the production of 
comenamate of ammonia, a substance easily identified by its 
reactions. 

It may be remarked as a characteristic of comenic acid, that 
all attempts have failed to produce with it neutral salts of the 
fixed alkalies or ammonia, and also that no neutral ether and 
corresponding amide can be formed, as is the case, on the con-, 
trary, with many bibasic acids. At least, I have resorted to 
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the most feasible methods I could devise for bringing about 
these reaglts in the present instance without saccese. 

The preceding investigation w&e pursued in the Iftboratoiy 
of Professor Anderson of Glasgow, and I cannot refrain from 
oxpresHDg m; grateful sense of the assistance and animation 
I have experienced from his valuable advice, and the interest 
be has always taken in the progress of my researches. 

In conclusion, I append a tabular statement of tfae Bob- 
atances whose composition is substantiated in thia paper. 
M^midi» «ad, dried 1 ^ j,„^ ^^ j^^ N, 0„ + 9 HO 

Meconamidate of am- 1 

monia, white salt, } 6 NH,0, C^ H^ N, 0„ 

dried at 212', . J 

Meconamidate of am- \ 

monia, yellow salt, \ 6 NH.O, C^ H,^ N, 0„ + 3NH, + 6 HO 



dried at 212°, 


'^''•Jho.c,. 


H. 


NO 




Biamidomeconic 
air-dry, . 


"'■^JHCC. 


H. 


N, 0, + 


«q- 


Comenovinic add, 
at212-, . 


*™' HOC.H, 0, C„H, 


0, 


Comenamethane, 
81212°, . 


*^ O.H.O 


C, 


H,NO 




Comenametbane, 
tallized. . 


°^- 0.H.O 
Co- 


C,. H. NO, 


+ 3H0 


Hydroehlorate of 










dri«ilC.H,0 


c, 


H,NO„ 


2 HO + HCl. 


in vcKuo, 


J 
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A Draft Arrcmgement of the Genus Thamnop\ilu$, TieilloL 
By Philip Lutlet Sclatee, M.A., F.Z.S. 

Tbe bosli-BlirikeB of South America, forming th* geon) 
Tkamnophihu of Vieillot, hare been mnch neglected by mo- 
dern omithologista, tnd are at preeect in » sad state of «od- 
ftuioii. Mr George Gray, ia his Genera of ^^rds, ^vea a list 
of more than fifty ipecies of the genus, while the Prince 
Charles Bonaparte in his Conspectus, under the three heads 
Cymbilaimutf Thamnophilnt, and Dyeiihamnus (which to- 
gether correspond to Mr Gray's Thamitophilvia), reduces the 
number to sixteen. Exclnding the four or five DygitKamni, 
which I think are fairly entitled to generic separation, I am 
acquainted with about thirty-six distinct members of the genus 
Thamnophilat. Three others, which I have not yet seen, 
raise the total number included in tbe following list to thirty- 
nine. These I believe to be all truly existing species ; others 
which have been placed by different authors in the genus, but 
which I do not believe to be valid species, are the following : 

1. T. palUatus, Lesson. Rev. Z., 1839, p. 104 ; Gray's Gen., 
i. p. 298, sp. 25. " Ater ; pallio, pterom&tibus, dnabus lineis 
super alas niveis ; eaud& rotunda." — Brazil. Perhaps I)/rifftena 
domicella (LJcht.) 

2. T. criatatellua, Vieill. Nouv. Diet, ixiv. p. 201 ; Eno.» 
p. 750 ; Gray's Gen., sp. 36- 

3. T. rubicxu, Vieill. N. D., iii. 316 ; Ene., p. 747 ; Gray's 
Gen., sp. 40. 

4. T. guttatua, Vieill. N. D., iii. 315 ; Enc, p. 746 ; Graj'a 
Gen., sp. 42. 

5. T. lonfficaudatus, Vieill. N. D., iii. 815; Enc, p. 746; 
Gray's Gen,, sp. 44. 

6. T. viridiB, Vieill. N. D., iii. 318 ; Enc., p. 749, gp. 26; 
Gray's Gen., sp. 46. 

7. T. viridU, Vieill. Enc, p. 760, sp. 33 ; Gray, sp. 46. 

8. T. vireacene, Vieill. N. D., iii. p. 319 ; Enc., p. 749; 
Gray, sp. 37. 

9. T. cyanocephalua, Vieill. N. D., iii, 318, ex " Batara 
obicuroy negro" AzSkTB,, No. 217; Enc, p. 748; Gray,Bp.39. 
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' 10. T. ehlorcpterttat VieiJl. N. D., iii. 310 ; Enc, p. 742 ; 
Gray, ep. 43. 

I do not think it ia worthwhile to reprint VieiUot'B charac- 
ters for these nine species, his descriptions are generally so 
very inaccurate. The first six of them are said to be in the 
Paris Muaenm. I^rhaps Dr Pucheran could succeed in re* 
cognising these as he has already so many other lost types of 
Vi«iIlot and Lesson. 

11. LaniuB rul>er, Gta., i. 308. ThamnophituB rubtr, 
Gray's Gen., sp. 47, " body bright red !" a I^ranga tt 

12. Lanius variua, Qm., i. 307. ThamnophHat vorttM, 
Vieill. N. D., iii. p. 318; Gray's Gea., sp. 48. 

13. Lanius niger, Gta., i. p. 301. Thaianophilut niger, 
Gray's Gep., sp. 50, is a Tityra, as observed by Mr Gray in 
his Appendix. I consider it the same as Tityra leuconota, 
Gray's Gen., pi. 63. Pachyramphiu nigreacens, Cab. Om. 
Notiz. Wiegm. Archiv., 1847, p. 241, and Pachyrhynckua 
aterrimus, Lafr. R. Z., 1846, p. 320. 

14. Laniut durantiua. Lath. Ind. Om, i. 79. Tham. ep. 49 
Gray's Gen., — is, I have little doubt, Ltmio atrieapillus, (Qm.) 

Many of the ant-thrushes have been likewise called Thamno- 
pJaU by various authors. It is indeed difScult to see how these 
birds can be placed in two difierent families, and I agree with 
the late Mr Strickland,* that " the genus Thamnophitu* 
cannot possibly be separated from the American ant-thrushes 
in any natural arrangement." M. d'Orbigny, who has had the 
advantage of observing these birds in their native wilds, is en- 
tirely of the same opinion, and was, I believe, the first to pro> 
pose this anion. He gives, in his Voyage dans rAmerique 
Meridionale, Oiseaux, p, 465, a very interesting account of ' 
the general habits of the genus Thamnophilus. " The bush- 
shrikes," says this author, " are in America the representa- 
tives of our shrikes, with this important difference in their 
habits, that instead of being seen always on the bushes they 
keep within them, and rarely come to the outside. They are ' 
bush-birds par ewcellence, living in all places where dense 
thickets present themselves, whether that be in the neighbour- 

* Add. Nat. Hist,, 1844, p. 41S. 
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hood of dwelling-houses, or in deserted fields in the middle of the 
forests, or more often in the small woods somewhat elevate and 
foil of thoms, called " Chaparralea" by the Spaniards, which 
are characteristic of certain parts of South America. They 
generally go alone or in pairs, and are quite familiar, approach- 
ing inhabited places, keeping in perpetual morement among the 
lower branches of the boshes, and traversing them in every 
direction in search of insects, larree, and ants, rarely descend- 
ing to the groond, and then indeed only to seize their prey, to 
devour which they retom to the lower branches of the trees. 
They appeared to os to be sedeotary in the countries where 
they live, bot to be always passing from one place to another. 
What traveller in the midst of the savage wilds, so common in 
America, has not, particolarly in the spring-time, listened with 
wonder to the noisy cries of the bush-shrikes, to the sonorous 
strains which the males pour forth, especially in the pairing- 
time \ Their whole body trembles with joy — their crest is 
raised, they open their wings, and shew every symptom of plea- 
sore, while the female hastens to answer to their transports, 
though in less energetic strains. These conversations often 
strike the ear, but in vain one seeks what prodoces them, the 
birds beiog almost always hidden in thickets so dense that even 
the sun's rays hardly penetrate them. It is there, also, that 
they build their nests, some feet above the level of the earth, 
formed outside of sticks, and sometimes lined with horsehair 
within. Their eggs have mneh resemblance to those of our 
shrikes, that is to say, they are whitish, spotted with Violet-red." 
The geographical range of the genus Thamnophilua is some- 
what confined, one species only, as far as I am aware, having 
passed the isthmus of Panama, and M. d'Orbigny says he 
never saw them farther south than 32° south latitude, nor on 
the western side of the Andes. Dr Tschudi also observes that 
they are not found in Transandean Peru, hot in Ecuador they 
certainty appear on both sides of the great range, there being 
several specimens of two species (which I have lately described 
as new) m the British M*useum, from the shores of the Gulf of 
Guayaqoil. M. d'Orbingy also states that their vertical range is 
confined to 60OO feet above the sea-level, and we accordingly 
find the species most abt^dant near the coasts of Brazil and 
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Oniana, and in the valley of the Amazons, where the elevations 
are not great. 

There is in my opinion no sufficient difference in the etmc- 
tnre of the 39 birds described in the present paper, to necessi- 
tate their separation into smaller groaps, and I hare therefore 
merely placed the sahgeneric names that have been proposed 
at the head of the several sections, and retained Thamnophilm 
as a generic name throngbont 

The measurements of each species are given in inches and 
decimal parts. I have been particular in obtaining as many 
accurate localities as possible for each species, an important 
point this, which has been too much neglected in ornithology, 
and have always added the authorities for the localities. 

DiT. A. BATAIIA, Lesson. Maximi : caudd longd : rottro 
fortiore. 

1. Thamitophilus CISEKBP8, Vieill. 
Thamnophilua ctnercM«,Vieill.Nouv. Met. d'H.N. xxiv. p. 200. 

(J) 1819. Th. rufuB, Vieill. ib. (?). Th. undulatvs, Gray's 

Gen., i. p. 297 ; Bp. Con8p.,p. 197. Th. vigorsi. Such. Zool. 

Joum., i. p. 557, pi. 7 (S), 8 (?), 1825. Th. gigcu, Sw. Class. 

Birds, ii. p. 220. Th. procerus, lacht. 
Lanivt undulatua, Mikan. Del. Fl. et Faun. Bras., pi. 2. 1820. 

L, procerut, Licht. in Mus. Berol. 
Vanga striata, Q. and G. Voy. de I'Ur&n. Ois., i. p. 98. pi. 

18 (S), 19 (^). 1824. 
Batara striata. Less. Tr. d'Om. p. 347. 

3 cinereua ; pileo cristato nigro ; dorso, alls caud&que nigris, 
albo trans-faeciatia. 

$ pileo antiee castaneo ; fasciis ferm^neis ueqae albis ; 
gubtus albo-cinerea, ventre brunnescente. 

Long, tota 14*0, alse 6-0, caudee 70. 

Hab. South-east Brazil, San Joan del Bey, and 8. Paolo 
(Mus. Berol.) ; Minas Geraes (Such.) ; !^o Grande do Sul 
(Plant.) 

I regret we have no information of the habits of this spe- 
cies, the finest and largest of the whole group. It appears 
to have been one of the many novelties discovered in Brazil 



) by Google 



330 P. L. Scl&ter on the 

by Delalaade, and to hftve received its first published n&me 
from his speeimeos in the Paris MuBeum. The measarementa 
giren bj Yieillot ore not quite correct, but there seems no 
doubt that this was the bird intended bj his description of 
ThamaophUue cinereua. 

There is a difference of authorities as to the respective 
eoloaring of the sexes of this bird. I have taken the slate- 
coloured one as the male, and the brown as the female, which, 
judging bj analogy, must be correct, though the c<aitnuy is 
not onfrequently stated to be the case. 

2. Thamnopiulds severcs, Licht. 
Tkamnophilus lineattts, Vieill. Nout. Diet. d'H. N., iii.p. 316 

(St). Tk. severut, Gray's Gen., i. p. 297. Th. niger, Snch. 

Zool. Joura., i. p. 589 (J). 1825 ; Jard. and Selby, 111. Orn. 

pi. 21. Th. Swainsoni, Such. Zool. Joum., p. 556, pi. suppl. 

5 (S). Tk. Othello. Less. Cent. Zool., p. 65, pi. 19. 
Laniue aeveras, Licht. Verz. d. Bonbl. p. 45. 1823. 
Batara othello, Less. Tr. d'Om. p. 347. 

S niger unlcolor, cristatus. 

$ pileo castaneo ; corpore nigro et ferrugineo eonfertim trans- 
fasciato ; cau^ ntgr&, obsolete trana-fasciat^ 

Long, tota 8-5, alee 3-5, caudse 4-5. 

Hab. South-east Brazil, San Paolo, (licht.) r Minas Oeriies 
(Such.) 

3. Thahnofejlus Leachi, Such. 
Thamnopkilua Leachi, Such. Zool. Joum., i. p. 588 (J) ; Jard. 

and Selby, m. Orn., pi. 41; Qray'a Gen., i. p. 298; Bp. 

Consp., p. 198. Th. ruficeps, Such. Zool. Joum., i. p. 689 

(5). Th. variolosue, Licht. in Mus. Berol. 

S ater ; suprti albo ocellata ; ventris pennis alhido strict^ 
marginatiB ; caui^ uigri. 

$ niger ; ferrugineo ocellata ; pileo ferrugineo striato. 

Long, tota 105, alse 3*6, caudce 50. 

Hah. South-east Brazil, Minas Geraes (Such.) ; Bio Grude 
do Sul (Plant.) ; Monte Video (Mas. Berol.) 
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4. Thamitophilds heleaqer, Liclit. 
Lanius meUager, Licht. Verz. i. Doubl., p. 46. 1823. 
ThamnopMlus guttatas, Spix, ii. p. 35, pi. 35, fig. 1 ($). 1824 ; 

Max. Eeit. et Nat., iii. p. 1019. Tk. maeulatut, Sacb. Zoo). 

Joarn., i. p. 557. pi- soppl. 6. 1625. Tk. meUagrie, {3ray*8 

Gen., i. p. 297. 

2 niger, gattis magms albis aspersos ; alie caud&que albo 
trans-faBciatis ; Bubtns albas ; pectoris lateribos nigria albo 
gottads. 

$ gattis et fasciis fulridis abdomtne pallida ocliraceo. 

Long, tota 9-0, alte 3-5, caudee 4-0. 

Hab. Soutb-eaBt Brazil, Eapirito Santo, Bstiia and Minas 
Geraes (Max.) ; 8. Paolo (Licht.) 

This beaatiful species may be distinguished at once by the 
fine tear-like spots on the black apper plumage, which extends 
Toand to the Bides of the breast. Prince Maximilian sajs it 
lives singly, or in pairs and families, and is a lazy, quiet bird. 
He observed it always in the great woods. Its food consists 
of insects. 

Div. B. CYMBILAIM0S, G, R. Gray: roetro latiore: 
mandibuld inferiore turgidd. 

6. Thamnophilcs lineatus, Leach. 
Lanius lineatue. Leach, Zool. Misc., pi. 6. 
ThamnopMlus Uneatas, Gray's Gen., i. p. 298. 
Cymbilcnmut Uneatas, Gray's Liat of G. 1842, p. 49; Bp. 

Oonsp., p. 197. 

5 suprti niger, angust^ albo trans-fasciatus ; pileo nigro; sub- 
t^ albo-cinerens regularity nigro trans-fasciatua. 

9 pileo rufo, fasciis corporis superi fulvidis ; infril fulresoens 
fasciis minils distiuctis nigris. 

L(M)g. tota 6-5, alse 30, caudee 3-0. 

Hab. Cayenne, Ecuador, prov. Quixos (Gould). 

This is by no means an nncommon bird in collections from 
Cayenne. There were also several examples in Mr Gould's 
collection from Quixos, of which I gave a list in the Proceed- 
ings of the Zoological Society for 1854 (May 9th), so it would 
seem to have a considerable range. 
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6. ThAMNOPHILDS LUNULATUS, 1*88. 
^anjtu lunulatus, Ouv., in Mua. P&ris. — Less, Tr. d'Orn., 

p. 375. pi. 45. fig. 2. 

S cristatoB ; eapA rnfng ; snbtils albo nigiroque traiiB-fas- 
cifttos ; caudi nigiS, albescente trans-faeciatfL 

Long, tota 8-6, ale 37, caudn 30. 

Hab. CajeiiBe (Poiteau in Mua. Faria). 

Of this bird I hare as yet seen but one sex, which is, I 
rather expect, the male, and of this only the two examples in 
the Vmie and British Mosenms. la the formation of the bill 
it approaches the preceding species, and would perhaps form a 
second Cymbilaimut for those who separate that a8 a genua 
from ThamnopMlue. 

As no accurate description of this bird has been published, 
I add my notes of the British Mnseam specimen. Orest, nape, 
whole back and wings, bright mfons ; lores, sides of the neck, 
and nnderparts densely lineated transversely with black and 
white, tail dall black, onter feathers barred with whitish. 

Drr. 0. — ^TARABA, Lesson : medii; roetro modieo : eaudd 
breviore. 

7. Thamnophilus majoh, Vieill. 
Batara el major, Azara Apunt., No. 218, nndd. 
Thamnopkiliu major, Vieill. Nouv. Diet., iii, 313 ; Enc Sfeth., 

p. 744; d'Orb.Voj., p. 166; Schomb. Reise., Ui. p. 607; 

Bp. Consp., p. 198; Th. atagurue, Max^ Beit., iii. 990; 

Gcn.y'i Gen., p. 297 ; Tk. alUventer, Spix, ii. p. 23, pi. 

32 (S and ?) ; Th. Ucolor, Sw. Zool. Joum., ii. 86 (J) ; Om. 

Dr., pi. 60 ; Gray's Gen., i. p. 297 (?) ; TK cinnamomw, 

Sw. Zool. Joum., ii. p. 87 (?) ; Gray's Gen., p. 297 ; TK 

magniu, Wied. Less. Tr. d'Om., p. 375. 
Lanius stagurus, Licht. Verz. d. Doubl., p. 16. 

S Supra niger ; subtib albas ; remigibos rectricibnsqne ; 
nigris albo trans-guttAtis. 

$ Saprft cinnamomea ; eubtilB alba ; tectricibos alaribos apice 
cinerascentibns. 
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Long, tota 7, alee 37, caadea 3-0. 

Hab. Trinidad, Ouiana (Schomb.) ; Brazil, Para (Wallace) ; 
Pernambuco (Spix) ; Bahia (Licht.) ; Bio Belmonte (Max.) ; 
Bolivia, YuDgas Cocbabamba, Santa Cruz de la Sierra, aod 
Chiquitos (d'Orb.) ; Paraguay (Az.); Argentine Sep., Santa 
Fe, and Corrientes (d'Orb.) 

8. Thamnophilus melandrus, Gould, 
Thamnopfdlus major, Tach. At. Gonsp. in Weigm. ArohiT., 

1844,p. 277, etF. P., p. 170. 

S 8upr& niger eabtds albos ; tectricibus alaribos apice albia ; 
caad& nigrfu 

$ supi^ caBtaneo-cinnamomea ; loris et regione aurioulari 
nigricantibas ; subtil alba. 

Long, tota 8 5, alffi 37, caud^ 3-3. 

Hab. New Granada, Bogota ; East Pern, river Ucayali 
(Gould). 

Mr Gould's collection containe examples of this bird, which 
differs from the preceding, in tbe want of the white bars on the 
rectrices. Bogota skins and the Ucayali specimens agree in 
this respect, though Tschudi describes his Peruvian " major" 
as having some white spots upon the outer barb of the external 
tul-feather. 

9. Thamnophilds tbansandeanus, Sclater. 
Thamnophilua transandeanus, Sclater, Pr. Z. ^., 1855 (Jan. 

23). . 

S aupril niger ; sabt^ albus ; tectricibus alarum superiori- 
bus et caudffi inferioribus nigris albo terminatis ; cand& nigr^ 
rectricibns duabus ntrinque extimis macuUl parva terminali 
aM. 

Long, tota 8-1, alse 3-7, caudee 3-2. 

Hab. Ghiayaquil in Ecuador (Barclay). 

A specimen of this apparently distinct species in the British 
Masenm was brought by Mr Barclay from Guayaquil, where 
it IB found in the thickets. It resembles T. major in general 
appearance, but has the under tail-coverts black, with the ends 
terminated with white, and wants the medial spots on the rec- 
trices, the two ooter of which only have white tips. 
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10. Thahnophilus ixcTEOsas, Licht. 
Laniua luetaoetts, Licfat Ven. d. Doable p. 47. 
TAomnopAi/ut Zucfuonu, Tach. F. P., p. 172 ; Gray's Gen., I 

p. 297 ; Bp. Consp., 298 («xcl. synen.) Tk. melat. Gar., in 

Mob. Puis. 

2 niger cristatus, tectrioibas alamm miaoribaa, Biqieriwibas, 
ioferioribaa et caad^ apice ftlbiB. 

S ant juy. cinerascentior et crista mbift. 

Long, tota 6-7, alsB 3-2, caudsa 25. 

Hab. Para (licbt.) ; Eastern wood region of Peru, between 
12". and 14°. S. lat. (Tacb.) 

1 have seen specimens of tbie bird in tbe Berlin, Britisli 
and Paris museums. It baa been confounded by aome anthora 
with T. aevena, from which it is, however, quite distinct. 

11. Thaunophilds corvinus, Gould. 

2 ater; axilllg summie niveia; rostro producto valido. 
Long, tota 7-5, alee 35, caudse 2-7. 

Hab. E&Btem Peru, Ky. Ucayali (Gould.) 

The only example I have seen of this bird is in Mr Gonld'a 
collection from the Ucayali. It was obtained in June 1852, 
and is marked " male, irides brown." Lafreanaye's Th. un- 
maculatue agreea with tbe present apeciea in general colour- 
ing, but ia of much slighter form, and baa a weaker bill. 

12. ThaMNOPHILOS FtTLIOINOSOS, Oonld. 
ThamncpUbu fvliginoBua, Gould, Pr. Z. S., 1837, pu 80; 

Gray'e Gen., i. p. 298. 

S cinereua ; gutture et capita criatato nigris ; oaudil obso' 
let^ trana-faciatft ; rostro nigro, Talido, adunco. 

Long. 7-5, al» 3-5, caudas 3*0. 

$ summo capite, dorso altsque castaneo-fuacis ; loris line& 
super oculos, plnmia auriculuibns, colli lateribus, gutture, cor- 
pore aubtils et caudU intensd cineraceo-coemleis ; plumie singu- 
lis lineia cinerascenti-alHs fasciatis ; pogoniia interms recki- 
cum albis lineis faeciatia ; rostro pedibnsque nigro-bmnn^ 

Hab. British Guiana. 

X have seen but one specimen of this bird, a male, in the 
Derby Museum at .Lirerpool. I bare therefore taken Mr 
Gould's characters for the feoude. 
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13. THAMN0PHILU8 HrPERYTHEDS, Glonld. 

$ T. Buprft schistacens ; alia caud^ue nigris, tectricibuB ala- 
ribuB albo guttatis ; subtAs rubro-feimgineas ; roBtro nigro. 

Long, tota 70, alie 3-2, caudse 2-3. 

Hab. ChamicuiTQs, on the Pentviau Amazon. Mr Gould's 
bird is marked " female, irides broTrn," It is the only indi- 
Tidaal I haye seen of the sort. Chamicurroe I take to be the 
place marked CamucheroB in the Society's Atlas, on the right 
bank of the Amazon above Tabatinga. 

Drv. D. THAMNOPHILUS, Vieill. : minora : roatro 
tnodico. SUB.-DIV. A. Radtati. 

14, THAUNOFHtLvs DOLiATUS, Linn. 
Lanius doliatua, Linn. S. N., i. 136. L. ruinffinoatte, Lath, 

Ind. Om., Suppl. p. 18 ($). Piegrieehs rayee de Cayenne, 

Buff. PI. Enl. 297. Le Eousset, Le Vail. Oib. d'Afric, ii. 

pi. 77, fig. 2, nnd^. THamnopMlua doUatiw, Gtay's Gen., 

i. p. 297 (partim) ; Schomb. Gniau. iti. p. 687. 

3 Diger, albo trans-fasciatns ; vertice cristato nigro, medio 
albo ; rectricibuso mnibuset in pogonio externo albo macnlatis. 

Long, tota 6-0, alie 2-9, cand» 25. 

$ snpriL rnbiginosa, pileo castaneo ; subtils vald^ delutjor, 
citmamomea ; striis qaibusdam in lateribos capitis et gntture 
nigris. 

Hab. British Guiana (Schomb.) ; Cayenne (Buff.) ; Trini- 
dad (S.), Nicaragua and Guatemala (Bp.) 

Specimens of this bird from Cayenne, Guiana, and Trini- 
dad agree well, and muBt be taken for the true " doliatua " 
of IJnnsens. Nor can I discover any great points of difference 
between these and the examples I have seen from Central 
America, and must therefore conclude that the range of this 
species extends beyond the iBthmus of Panama, though eere- 
ral corresponding forms represent it in the intervening coun- 
tries, where this bird does not appear to exist. Schomburgk 
Bays it is one of the commoneBt birds of the coast of British 
G^ana. Its favourite reBort is the thick Avicennia bush and 
damp underwood. It is an active bird, always in motion, and 
Blips qnickly through the thick bngh. The male and female 
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are alvftjB found in companj. When excited they raise their 
crests. In the interior they are much scarcer. 

15. THAHN0PHILU3 ALBICANS, Lafr. 
TKamnophilus aOncana, Lafr. Ber. Z. 1844, p. 82 ; Graj's 
Gen., i. p.^97. 

" Affinis statoi^ et pictuHl Thamiitophilo doliato, a quo difiert 
pnecipu^ cristS longiore et Intena^ nigri, non basi albid^ ut in 
doliato ; gastro albicante ; gutture quibusdam striis minutis, 
pectore macnlis triangularibus, ventre vittis transyersis parcis 
et diatantibusnotato; abdomine medio albo. Long. 17 cent."* 

1 cannot quite make out this species. The deBcriber sajs 
nothing of the coloration of the tail, whether identical with 
that of Th. doliatut or not. 

16. Thamnophilds capistratus, LesBon. 
ThamnopMlua radiatus, Spix, At. Bras., ii- p. 24, pi. 35, 
fig. 2 (5), 38, fig. 1 ($), nee. (Vieill.) Tk. doliatue. Max. 
Beit. ,:ii. 995, nee. (Linn.) ; S Gray's Gen., i. p. 297 (partim) ; 
Th. capUtratia, Less. Rev. Z., 1840, p. 226 ; Gray's Gen., i. 
p. 298. 

2 niger, albo trana-fasciatus ; fasciis corporis inferi minila 
constipatis ; ventre medio albo ; rectricibua lateralibus nigris, 
maculia solum iu pogonio exteriore albis ; rectricibus duabus 
mediig in pogonio utroque albo maculatis. 

$ capite, dorso, alia caudaque ferrugineis ; eubt^ pallida 
flavido-rufescena ; pectore obacuriiis nigro traosTittato ; ventre 
crisaoque albidis. (Pr, Max.) 

Hab. South-east Brazil, Minas Geraee (Max.) 

This bird is certainly distinct from the doliatut of Cayenne, 
and I think also from the true radiatua of Vieillot, ex Azara. 

It is hardly likely to be the same as any of the New Grana- 
dian species described by M. de Lafresnaye, the localities 
being so distant. 

I have not yet seen the female, which, to judge by Prince 
Maximilian of Neuwied's description and Spix's figure, must 
be quite different from the female of doUatus. The male bird 
may be at once distinguished from the latter species by the 

* LafresDftje, I. c. 



) by Google 



Genug Tfiamhophiltu, Vleillot. 237 

black cap, and the vant of white spots on the inner barbs of 
the rectrices, except in the middle pair. I confeas M, Lesson's 
deBcription of his T. capietratue is somewhat too brief to en- 
able one to assert, without fear of contradiction, that he in- 
tended this species and no other ; bnt it is accurate enough as 
far as it goes, and I think it better, therefore, to use his name 
than to coin a new one. 

17. Thamkophilos radiatcs, Vieill. 
, Satara littado, Azara,No. 212. v. i., p. 196, und^, 
ThamnopMhta radiatua, Vieill. Nonv. Diet, lii. 315. Th. 

doliaiue, d'Orb. Voy., p. 168; Gray's Gen., i. p. 297, (partim) j 

Hartlaub. Ind. Az-, p. 14. 

i pileo cristate nigro; supi^ niger albo traus-fasciatiis ; 
infr& albus fasciis angustis magis diatantibus, in ventre ferd 
evanescentibns, nigris ; gutture et crisso irregulariter albo 
pnnctatis ; rectricibus omnibus et in utroqne pogonio albo macu- 
latis. Long, tota 6-3, alse 2-9, caudn 2-6. 

$ supi^ ferruginea, pileo intensiore ; infril pallida ochracea, 
gutture et ventre medio albis : lateribus capitis et nuchi 
nigro dense striatis. 

Hab. Paraguay (Azara), Bolivia, Yongas, Santa Cruz de la 
Sierra, Chiquitos and Moxos (d'Orb.) 

The preceding characters are taken from a pMr of birds ia 
my collection, received from Bolivia. In comparing them 
with the true "doliatus,^^ we find the following differences: 
Above, the crest is black, and wants the medial white vertical 
band of the " doliatus," and the hinder part of the neck is 
rather more mixed with white. Below, the plumage is much 
wbiter, the sides of head are striated with black, and there are 
black points on the throat ; the black bands on the breast are 
much narrower and wider apart, and grow obsolete on the belly, 
the middle of which is almost white. The white spots on each 
web of the tail-feathers are situated as in doUatua, but are 
broader and squarer in form. In the female, the plumage 
above agrees with doluxtue J ; below there are no striae on the 
throat, but this and the middle of the belly are white ; the 
breast and sides being pale creamy buff. 
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18. Thahnophilus brevirostris, Lafr. 
7%amnophilu» hrevirostrie, Lafr. Eev. Z., 1844, p. 82 ; Gray's 

Gen., i. p. 298. 

*' Nigro et late cristatua ; criatcL a basi tot& nigrS ; sapt^ et 
Bnbtits nigro alboque fitrlatus, sed striia albis dorsallbus kre 
8quaiD»formibue, tmdnlatis, striisque nigrie pectoralibus dia- 
tantibns ; abdomine medio albo ; caodft pmictiB minutis etiiata. 
Long, tota 16J cent. Hab. in Nov& Urenadfi, Bogota." 

I can only give the Baron do Lafreanaye's description of this 
species, which I have not yet seen. He adds, that it ia closely 
allied to Th. albicans and mulHstriatua, as well as doliaivi, 
but is distingaiahed by its beak being shorter and more ele- 
vated at the base, by its doratd bands being more undulated, 
and its tail being nearly black, traversed only by linea of very 
small white points. 

19. Thamnophilus tenuepunctatus, liafr. 
Thamnopkilus tenuepunctatus, Lafr. Bev. et Mag, de Zool. 

1853, p. 339. 

" T. criatatua, crista nigril ; suprit totua ater maculis minimis 
vol potiils puDctis albis quasi aspersus ; remigibus atria, vexillo 
intenio tantiim maculis triangularibua latioribus albis mar- 
ginato ; rectricibua totia nigris acutiasim^ limbo extemo albo 
punctatia ; subtda totus nigro alboque fasciatna, colli antici 
pectorisque faaciis ntgris paul5 latioribus quaai squamieformi- 
bua ; rostro nigro, tomiis apiceqne albescentibus. Long, tota 
14 cent. Habitat Anolaima in IioT& Qrenad^." (Lafr.) 

20. Thamnophilcs MCLTiaraiATUs, Lafr. 
Thamnophilus multistriatus, Lafr. Rev. Z. 1844, p. 82; Gray's 

Gen., i. p. 298. 

i supril niger, confertjm albo trans-fasciatns, subt^ albo 
nigroqne altemd vittatus, gutture magis striato. 

$ Buprii rofo-caatanea ; subtika et in colli lateribus albo 
nigroqne <!rebro tr&ns-fasciata ; candS rai&. Long, tota 4-8, 
alie 2-8, caudse 25. Hab. Santa Fe di Bogota. (Lafr.) 

My characters for this species are taken from specimsis 
which agree in all essential points with M. de Lafresnaye's 
descriptions. The male has no crest, and the head and whole 
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upper surface are regnlarly barred across with blftck and white. 
The female, or the bird I take to be such on M. de Lafresnaye's 
authority, resembles the female of ThamnopMliit palliaiua, 
hut has the bill rather smaller, and the plomage beneath moch 
more white. 

21. Thaunophilus palliaius, Licht. 
Lanhu paUiatm, licht. Verz. d. I>oubl., p. 46, 1823; L. 

veatitus, Cut. in Mus. Farie. 
Thamnophilue lineatuB, Spix. A. Bras., li. p. 42, pi. 88, fig. 

1 (5), 2 (?). 1825 ; Tech. F. P. p. 171. Th. fcudattw, Sw. 

Zool. Joam., u. 88, 1825 ; Gray's Gen., i. p. 297. Th. 

hadius, Sw. Om. Draw., pi. 65, (J) 61, (?). Th. palliatua, 

Max. Beit., iii. 1010 ; d'Orb. Voy., p. 174 ; Gray's Gen., i. 

p. 297 ; Bp. Consp., p. 197. 

J snpi% csataneus ; pileo nigro ; subtiis nig6r, albo crebrd 
trans- faaoiatus. 

$ pileo cast&neo. 

Hab. South East Brasil, Bahia, (Licht.); Eastern wood 
region of Peru, (Tsch.) ; Bolivia, Guarayos and Chiquitos, 
(d'Orb.) 

Prince Maximilian of Neuwied jpves an interesting account 
of this bird in his Bettrage. He says it has a very peculiar 
voice, beginniDg high and descending through the octave in 
quickly succeeding tones. 

22. Thauhophilcs torquatcs, Swuns. 
Batara acanelado, Azara. No. 215, undd. 
ThamnophiluB ruficapiUue, Vieill. Nouv. Diet.,|lii. p. 318 ($) 1 

Th. lorquatue, Sw. Zool. Joum., ii. p. 89, 1826; Gray's Gen., 

i. p. 298. 
T. ecalarie, Licht. in Mus. Berol., und^, Th. tcalarU, M&x. 

Beit., iii. 999, 1831. Th. atropileut, Lafr. and d'Orb. Syn. 

At. in Mag. de Zool., 1837, p. 117; d'Orb. Voy., p. 173; 

Crray's Gen., i. p. 298. Th. pectoralis, Sw. Am. in Men., 

p. 283; Gray's Gen., i. p. 298. 

$ cinereus ; pileo nigro ; alis mfis ; subt^ albidus ; pectore 
aigro trans-fasciato ; caudS albo nigroque trans-fasciata. 

$ pileo mfo ; alis fusco-rufo limbatis ; subtos mari sinulis ; 
rectricibus fuscis albo notatis. 
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LoDg. tota 5-5, bXk 2-4, caadn 2-3. 
Hab. Brazil, Bahia (Sw.) ; Bolivia, Chiquitos (d'Orb.) 
Collections from Bahia not onfrequently contain examples of 
this species ; which, though so veil marked, has been famish- 
ed with four or fire different names by modem omitholo^ste. 

SuBDiT. B. CRISTATI. 

23. THAMN0PHII.U8 ATBICAPILLUS, Vieill. 
Fiegrieche hupie de Canada, Buff. PI. £nl. 479, fig. 2, und^. 
Lanma canaderme, Lin. S. N., 1. 134 ($) cert^. L. atricapUlvi, 

Gm. S. N., i. 303. 
Le Fourmitlier kuppi, Buff. H. N., iv. p. 476, nndS. Turdvt 

cirrhatu8, Om. S. N., i. p. 826. L.pileatus, Lath. Ind. 

Om., i. p. 76. 
Tyranmu ahneapilhts, Yieill. Ois. de I'Am. Sept., pi. 48, p. 

78 (S), et. Tyr. caneidenaie, ib. p. 79, pi. 49 (?). 
ThamnophUus crigtatus, Max. Beit., iii. p. 1002. Th- 

cirrhatus, Schomb. Beise., iii. p. 687. 

Jcinereus; dorso medio rufescenti-bnmneo! capite cristate, 
toto cum gutture et pectore antico nigris ; alis caud^iue nigris 
albo limbatis. Long, tota 6*5. al» 2-9, caudse 2-S. 

$ crista ru^ ; subtil ochraceo-alba ; gutture nigro striato : 
ventre medio albo. 

Hab. Trinidad (Sc.) ; British Guiana (Schomb.) ; Cayenne 
(So.) ; South East Brazil, Bahia (Max.) 

The female of this well-known hnsh-sbrike is certainly the 
Lanius canadetiBiB of Liune, a name which cannot be adopt- 
ed on account of the error in locality. Whether Gmelin's 
eynonyms really refer to this species is a more doubtful mat- 
ter ; Mr G. B. Gray applies one of them, which is uBod by 
Cabanis as & name for this bird, to a species of Formiearna; 
and I hare therefore thought it better to employ Vieillot's 
(perhaps Gmelin's X) " atricapUlui" as the first-^ven unobjec- 
tionable name for this bird. It appears to range along the 
eastern shores of South America, from Trinidad to South Brasil. 
The next following species probably takes it place in the in- 
terior of the continent on the upper branches of the Amazon, 
while the Thamnophilua albinucftalU repreaeutG it on the op- 
posite side of the Andes. 
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24. Thaunophilub leuchauchbn, Sclator. 
ThamnopMlta letiekauehen, Scl&ter, Fr. Zool. Soc. 1855, 

Jan. 23. 

$ pileo criBtato cum lateribua capitis et gattnre antico ad 
medium pectus nigris ; auch& ceryice laterali et corpore eabt^ 
albis ; dorso moriuo-bnuineo ; alls caudSqne nigrie albo lim- 
batis ; rectrice un^ utrinque extin^ in pogonio eztemo medio 
et omnibus apice albo macnlatiejTOBtroetpedibusnigria. Loog. 
tota 6-4, aln 2-8, caudae 2-5. 

$ crista feimgin^ ; aabtils ochracea, gatture uigro striato, 
lateribns capitis et oach^ ocbraceis albo miztie. 

Hab. Eastern Peru, Camnchnrroa (Giould.) 

My specimens of this ThamnopMlua were purchased of 
Farzadaki of Paris, and are marked " Rio Nigro." Mr Gould's 
collection contune a female example from Camuchurroe. It 
maybe dletlnguiBhed from the preceding species by the slightly 
inferior size, and weaker bill, by the bright white sides of the 
neck and nnder-parts, which are ash-coloured in the Tk. 
atrieapillue, the more chestnut-coloured tinge of the brown 
back, and the termination of the black below upon the breast 
instead of reaching down to the middle of the belly. 

26. Thahnophilds albinuchalis, Sclater. 
ThamnopMBnu atlnnuchalis, Sclater, IV. Z. S., 1855, Jan. 

23. 

S auprii muiino-brunneua ; nnch& alb&; dorso medio albo 
mixto ; capite summo criatato nigro ; alls fuscis, tectricibna 
albo limbatia ; caudi nigrg, rectricum omnium apicibus et 
ones utnnque eztimse margine ezt«mo albis ; subtita albus ; 
gatture et pectore antico nigria ; capitis lateribua albo mixtia. 
Long, tota 6-5, ale 3-2, caudte 2-5. 

$ 8upr& bmnneacentior capite et canda tot& rufo-ferrugineis ; 
nncbft et corpore inf A ochraoeis. 

Hab. Guayaquil (Capt. Kellett in Mus. Brit.); island of Puna 
(Barclay in Mus. Brit.). 

The British Museum contuns the only examples 1 have 
seen of this ThamnophiluB, which seema to take the place of 
the preceding speci«8 on the shores of the Pacific. It may be 
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distingoisbed from l>oth of them bj its broad white oapet ^nd 
the mixtwv of irbite feathers in the interBcapolaries. 

26. Thamhophilds uelanonotub, Selater. 
Thamnophilut melanonotiu, Selater, Proo. Zool. Soc,, 1855, 

Jan. 23. 

3 Niger ; interscapularibns albo mixtis ; dorso {Kffitico 
cinereo ; abdomine cineraecepti albo ; slis nigris albo mar- 
ginatis; candft nigi^ rectiicibuB omnibus apice et extim^ 
utriDque lateral! etiam pogouio extemo medio aibo-macolatis ; 
rostro et pedibue nigrie. Long, tota 6-5, al» 3-0, caudte 2-5. 

Hab. Santa Martha, on the north coast of New Grenada 
(Verreanx). 

A single specimen of this species in my collection was sent 
hj the MM. Verreaux's collector from Santa Martha. It is 
closely allied to the three preceding, but may be tit once dis- 
tinguished by its black back. 

27. Thamnophilds aspeesiventer, Lafr. et d'Orb. 
Thamnophilvs asperaiventer, Lafr. et d'Orb. Syn. At- in Mag> 

de Zool., 1837, p. 10; d'Orb. Voy., p. 171, pi. 4. fig. 1 (J). 

fig. 2 ($), (err. sub nora. TK. sckistacei) ; Lafr. Iter. Zool. 

1844, p. 83 i Gray's Gen., i. p. 298. 

S niger ; dorso cinerascente ; ventre toto cinereo nigroque 
asperse ; alis cand^ue et dorso medio albo notatis. 

$ abdomine et cands tectricibus inferioiibus mfis. 

Long, tota 6-5, alie 3-0. 

Hab. in BoUtiA, Yungas, Sicasica, et Ayupaya (d'Orb.) ; 
No^ Grenada (liafr.) 

SUBDIT. NMYI. ■ 

28. Thamnophilus n^evios, Gm. 
Spotted Shrike, Lath. Syn., i. pt. 1, p. 190, nnd^. 
iawHw ncexnus, Gm. S. N., i. p. 308 ; Jjeach, Zool. Misc„ 1. 17. 

L. punctatus, Shaw, G, Z,, viii. pt. 3, p. 327. 
Le TacUtLe Vail, Ois. d'Afr., ii. pi. 77, fig. 1, mid$. 
thamnophilui ncevhia, Sw.Om.Dr., pi. 69;Schomb.Beiie.,iii. 

p. 687. Th. albonotatxu, Spix. At. Bras., ii. p. 27, pi. 37, 
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- fig. 2 (S). 38, fig. 2 {?). Th. camtlescene, La.it. E. Z., 1853, 

p. 338. 

3 Ginereos; pileo Bnmmo et dorso medio oigris, hoc ftlbo 
mixto; slis nigris albo limbatis; c»ad& nigri, rectrice nni 
ntriaque extimfl m&ouli pogonii ezterioris in«dlali et omnibua 
mMul& apic&li aibis. 

$ pallida viridesoenti-rufa, subtils vald^ dilatior, ventre al- 
blcantiore ; pileo fermgineo ; remigibus Qigricactibas extern^ 
brunneo Hmbatia ; rectrioibus bnmneis ; his et alanun tectri- 
cibas et eecondariis, siont in mari, albo notatis. 

Long, tota 5-5, alee 27, caud» 2-1. 

Hab. Cayenne (Sc.), British Ghiiana (Schomb.) ; Korth Bra- 
zil, Para CM. B.) ; Bogota (So.) 1 

The Lanius naviue of Gmelin is founded upon L&tham'B 
" Spotted Shrike." The describer Bays of this, — " The tail 
is black, all the feathers tipped with white, and on each of the 
onter feathers is a epot of white on the outer web about the 
middle of each feather." These characters and the habitat 
clearly indicate the present bird, in contradistinction to the 
South-east &azilian T. ambigttue, which the Baron de La- 
fresnaye, in a recent article in the Revue et Magazin de Zoolo- 
gie has considered as the tnie " ncBviua." His discovery of the 
distinctness of that bird from the present is by no means no- 
vel, the same having been clearly set forth in the Zoolo^cal 
Journal for 1827 by Mr Swainson, and he has, besides, assigned 
names to the two species that cannot be retained, the present 
bird not being, as I believe, the eteruleeeene of Vieillot, and 
the T. atnMguus not identical, as I have before observed, with 
the tru^ ncBviae of Gmelin. 

Besides my Cayenne examples, I have seen many North 
B^iilian specimens which I refer to this species. They difler, 
however, from the Cayenne birds, as well as from one another, 
in the amount of white edgings on the secondaries, and spots 
on the npper tail-coverts ; as also in the belly being darker 
cinereous, and in some (which I consider younger birds) obso- 
letely barred across, bat agree always in the markings of the 
tail. 

Nor do I venture at fHreseut to separate the Bogota variety 
as a distinct species, though, in the specimens I have seen from 
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that locality, the bill ia stronger, the black hi 
th«r down the nape, and the under plumage o 
tinge. 

29. Thahn'ophilus c^rulescens, 
Batara negro y aplomado, Azar. No. 213; i 

Bat. pardo dorado, Azar, ii. p. 202, No. 2 
Thamru^Mlus cceruleecent, Vieill. Nour. Di 

Tk. auratua, Vieill. 1. c. p. 312 ($). Th. 
Gen., i. p. 297 (pars.), d'Orb. Voy., p. 17 

Hab. Paraguay (Azara) ; Solivia, Chiquitot 

The account giren by Asara of this bird see 
with the true " nteviua." As, however, we ha 
closely allied species, to all of which a loos 
equally applicable, I am unwilling at present 
any of them, and propose to leave it by Itself 
nation of specimens from Paraguay and Boli 
the means of clearing up the doubt. 

30. Thamnophilus ventralis, Sc 

T. cinerens ; fronte, pileo, nucM et dorso me< 
pennis internd niveis; alls nigro-brunneis, p 
albo limbatis ; tectricibus alaribus nigris albo t 
trioibns nigris, duabus mediis exceptis, albo t 
utriaqne extimce pogouii extemi dimidio apici 
ovali snbapicali nigrii; subt^ albo-cinereus 
crissoqne albis lateribus subcinerascentioribus 
periore pedibusque nigris, inferiore plumbesce: 

Long, tota 6-2, alee 28, cauda; 2-6. 

Hab. South Brazil. 

The greater amount of black upon the head 
of the middle of the belly and crissum, as al 
white edgings to the secondaries, distinguish 
described, of which I possess one specimen, fi 
and ambiguus ; but the chief peculiarity which 
its being undoubtedly separable from those bird 
colouring of the outer pair of tail-feathers, 
on the outer web of these, instead of being eon: 
nearly square space, as in the two other specie: 
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SiOwa to vhcre the black tenniuateB on the inner barb, leavinff 
only a email, oval, black spot between it and the broad vhite 
terminatioQ of the feather. 

31. Tbaunophilus pileatus, Swaioeon. 
Thamnophihte pUeatus, Sw. Zool. Jonm., ii. p. 91- 

" T. BtpriL cinerens, infrti pallidior, enropygio pectorisqae la- 
teribus fnlvis ; rertice nigi^ ; remigum foscarum margine tea- 
taceo ; rectricam acatarum apicibuB line^ue marginaU albis. 

liong. tota 6-0, al» 27, caudte 2'5." (Svaine.) 

Hab. Brazil; Catinga wooda of Bahia. 

Mr Swainsou compares this species vith T. amhiguue, from 
wbicb it seems to differ in the markings of the tail-feathere. 
As to these being pointed at the extremities, to which fact Mr 
Swainson appears to attribnto much importance, I do not think 
that can always be relied on as a valid distinctive character. 
I have as yet seen no bird I could recognize as this species. 

32. Thamnophilus AMB:Gurs, Swains. 
Thamtu^hilus fueviue, Vieill. N. D., iii. 316 ; et Ene. Meth. 

p. 747 ; Lafr. Kev. et Mag. de Zool., 1863, p. 338. Th. amU- 

gmis, Sw. Zool. Jonrn., ii. p. 91 ; Gray's Gen., i. p. 298. 

Th. nigricans, Max. Beit., iii. 1006 ; Gray's Gen., i. p. 218. 

Th. femtgineue, Sw.Zool. Jotum., ii. p. 91 ($)? Gray's Gen., 

i. p. 298. 

Jcinereus; subtns albescentior ; pileo dorsoque medio ni- 
grie, hnjns pennis intern^ albis ; tectricibus alarum caudfe- 
que superioribus et rectricibus nigriB albo terminatiB, his om- 
nibus pneterea in ntroque pogonio medialitor albo notatis ; 
{ffimariis anguete, secondariis latiils extits albo limbatis. 

$ Tirescenti-cinerea, subt^B pallide fulva ; pileo rufo ; tec- 
tricibus alaribus et secondariis nigris, honun margine external, 
illarum apice albis; primariorum marginibus et rectricibus 
bmnneis, his albo torminatis. 

Long, tota 5-7, aUe 2-8, caudee 2-3. 

Hab. South-east Brazil (Max.) ; Minas Geraes (Such.) 

Vieillot's T. ncsmts appears to be intended for this species, 
though he professes to copy his characters from Latham. Mr 
SwaJQBOQ, however, has clearly put forward the distinctions 
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between th« tme nteviut and the preBent bird ; sod the Prince 
Maximilian of Neuwied haa deBcrihed it vith his uanal accu- 
racy under the title of nigricans, and glres a livel; account 
of its habits. He eays it is one of the commonest of the whole 
family in Brazil. 

33. Thamnofhilus nigrocinereqs, Sclater. 
Thamnophilwa nigroeinermu, Sclater, Proc. Zool. So«., 1856, 

Jan. 23. 

2 cinereus, capite toto, cum dorso summo et gntture nigris ; 
interscapnlaribns basi albis ; slis caadk|ae nigricantibas, albo 
limbatis ; rectrice utrinque extimft medift alho notati rostro et 
pedibns oigris. 

Long, tota -5-75, al» 3-8, caadse 2-4. 

$ rnfo-brunnea ; gnl& et rentre medio albescentioribns ; ala- 
rum tectricibuB secondariis et caudi sicut in mari albo notatis. 

Hah. North Brazil, Para (Mus. Brit.) 

A pair of birds of this species in the British Museum were 
received from I^ra, and I ha7e a male in mj own collection 
which I believe to be from the same locality. It differs from 
the Th. nteviua and its near affinities in the much larger size, 
stouter bill, and black throat. The quills are brownish-blaokt 
narrowly margined exteriorly with white. The upper and un- 
der tail-coverts are partly tipped with white. 

34. Thaunophilus uaculatus, Lafr. et d'Orb. 
Thamnophilua maculatus, Lafr. et d'Orb. Syn. Mag. de Zool., 

1837, p. 11 ; d'Orb. Voy., p. 172 ; Lafr. Eev. et Mag. de 

Zool. 1853, p. 339. 

i snpi^ griseo-ardesiacuH ; pileo Bummo nigro ; inter- 
scapuliie albo mistie ; tectricibus alaribns et caudce rectri- 
oibus nigris albo terminatis ; harum oo^ utrinque extiai 
etiam pogonio ext«mo medio albo notalS ; capitis lateribus, 
gutture et pectore pallide griaeo-CEeruIeBoentibus i ventre cris- 
Boque rufeacentibus. 

$ aupril griseBcenti-olivacea ; pileo snmmo et aropygio 
mfescentibuB ; subt^ magia rufeacens ; alls oanddqne nigri- 
canti-brunneis rufescente limbatis. 

Long, tota 6-0, alie 2-8, caudie 2-5. 
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Hab. Copiientea, in ths Ai^ntine Rep. (d'Orb.) 
I have one apecimen, vhich I believe (o be &n immatare 
male of this species, in my owo collection, and bare seen 
others. It may be diBtingnished, as M. d'Orbigny obflerrea, 
from ThamnopMhu n<sviu», which it resemhlea in the mark- 
ings of the tail feathers, by the vant of white edgings to the 
secondarieB, and its mfons bell;. In his characters for this 
species in the Rev. et Mag. de Zool. for 1853, p. 339, the 
Baron de Lsfres&aye omits all notice of this last very dis- 
tinctive character ; indeed he says " colore nhtHa inten$vis 
ARDBiSiACO ;" and I cannot help thinking, therefore, that he 
was referring to some other bird, possibly to the tme " ectru- 
teaeena " of Vieillot. 

35. Thamnophilvb bufigolus, Spix. 
S^tnmophilue rujieoUia, Spiz. Av. Bras., ii. p. 27, pi. 37, 

fig. 1 ; Sobomb. Beiee., iii. p. 687. 

Sfediooris ; fuliginoso-cinereas ; corpore snbtAe, capite col- 
loqne mfis ; tectrioibus alaram caudieqne apice albo-ma^- 
natis (Spix). 

Hab. Bn»il (Spix), British Gniana, lower bosh of the ooaat 
woods (Schomb.) 

The only bird I have seen likely to belong to this species, 
described by Spix and recognised by Schombnrgk, is one in 
Mr Gould's collection from Chamicorroa, which may be cha- 
racterized as follows : — 

' Yireecenti-cinerens ; capite toto cam corpore subttla mfis, 
ventre dilutiore ; alis nigris, tectricibus omnibus et secondariis 
albo latd limbatis ; primariia eztemo margine bnuneiB ; alis 
subtds ochraceis \ caudfl nigri, rectricilms omnibus apice et 
oni ntrinqoe eztim& pogonio externo medio albo notatis ; in- 
tersc^iiliis quibnsdam albo mixtis. 

Long, tota 5-7, alffi 2-7, caadee 2-3. . 

36. TI1AMN0PBILU3 MACULiPENNis, Sclater. 

ThamnopMlua ateUari$, Spix, At. Braa>, ii. p. 27, pi. xxzvi. 6g. 

21 ; Sclater, Pr. Z. S., 18&4, P. (May 9, cert^); Th. ma- 

culipennU, Sclater, M.S. 

2 jJombeos subt^ clarior ; pileo dorsoqoe medio nigrie ; 
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interscapnliiB eabtils niveia; tectricibas alftrnm apice albo 
gnttnlatifl ; Cauda brevi ; roetro plumbeo. 

Long, tota 5-5, a1» 3'0, candn 1-8. 

9 Bubrofesceoti-grisea ; alis rofis ; £roDte capHiB lateribm 
«t corpora subtle pallid^ mfesceBti-bnmneiB ; gutture clariore ; 
lateribns griseo mjxtia. 

Hab. Qaixoa in CSaandean Ecuador and Chamicurroa, on 
the Feruvian Amazon (Gould). 

I hare eeeu scTeral examples of tbis bird, of boih sexea, 
from the upper Ferurian Amazoa and adjoining countriea. 
In ihe Paris Museum are specimens collected in those parts 
bj Messrs Castolnaa and Deville in 1847 (No. 1121, Voy. 
863). I have usually taken it to be the Thamnopkilus etel- 
laria of Spix, and used that appellation for it in my list of the 
birds in Mr Gould's Rio Napo collection. Other authors, 
however, hare united Spix'a name to the bird called AfytoUiera 
plumbea by Prince Maximilian of Neuwied, which belongs to 
the genua Ihfeithamnus- Spix's somewhat loose description 
and imperfect figure are nearly as applicable to one bird as 
the other. His locality, Para, does not suit the present spe- 
cies. I hare thought it better, therefore, to aroid oonfosion 
by giving this bird a new name. An examination of Spix'B 
type apecimen in the Munich Museum, if still eziatiug, will 
decide whether I am right in doing so or not. 



SuBDiv. D. OBSCURL 

37. Thamnophilus Cfisius, Sclater. 

Laniva caaitu, Cur., in Mua. Faria. Tkamtu^kilut etetm*, 

Sclater, Pr. Z. S. 1855, (Jan. 23). 

S nigro-plumbeus ; pileo criatato gulkiue nigria ; tectricibna 
alarum august^ albo Umbatis; caudi nigricante anicolore; 
Tostro pedibusque nigris. 

$ griaeBCenti-brunnea, crista nigricante ; capitis lateribns, 
tectricum alarum marginibuB et corpore anbtiis rufis ; rostro 
uigro, mandibuli inferiore basi et pedibus palUdis. 

liong. tota 5-5, alee 3-25, caudee 2-25. 

Hab. British Guiana. 

Two apecimens of thia bird in my possession were selected 
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from ~a large collection of birds from British Chiiuik wliieh 
contained many ramilar. The examples in the Paris Miueum, 
the only other place where I ha?e met with this species, are 
marked Laniua cceaiua, Cqt., which is, I believe, merely s MS. 



38. TUAMNOPHILDS SCmSTACEtIS, d'Orb. 
Thamnopldlua fvliginonu. XaSt. et d'Orb., Syn. At. in Mag. 

de Zool., 1837, p. 10 ; d'Orb. Voy., pi. 5, fig. 1. Th. aehi- 

taceus, d'Orb. Voy., p. 170. 

$ " totns Bobistaceos, obscoms ; snbtila palUdior ; rectricibna 
lateralibns albescente limbatis ; rostro pediboBqne cn^eis." 

" Long. 6 poll" (I*fr.) 

Hab. Boliria, Oocbabamba (d'Orb.) ; New Grenada (Lafr.) 

One spedmen of » bird which I refer to this species is in 
the British Mnsenm. 

39. THAMNOPHrLCS IMMACOLATCS, Lafr. 

Thamnophiltu immaeulatus, I^fr. Rev. Z. 1845, p. 340. Th. 

campterii, Gray's Gen., iii. ; App, p. 14. 

S ater ; eummi pennia quibnsdam nireis. 

Long, tota 65, als 33, cauda 30. 

$ bmnneo-cinnamomea ; fronte loris gnttore genis ean- 
(Ulqne tot& oigro ardesiacis; rostro pedibnsqne nigris maD- 
dibuli albicante (Lafr.) 

I have a male specimen of this bird sent to me by the MM. 
Verreaux. M. de Lafresnaye does not mention the white 
feathers at the upper end of the carpal joint ; bnt the wings 
in Bogota skins are bo squeezed up into the body that this 
slight white patch is very likely to escape notice, and I have 
little doabt that the birds are identical. 
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Oh the Produetion of Boraeie A^ and AmmotUa hy V0I- 
eonfe Action. By Robert Wabikqton, F.O.S. 

The Bimnltaneous occvirreiice of boracic acid aad ammon» 
in the neighboorhood of volcanoes has been frequently ob- 
served, and its oanse has given rise to a good de&I of specula- 
tion, although no very definite coDclasions have aa yet been 
arrived at. Some information and specimens I have received 
from a friend who visited the Island of Yuloano, which is si- 
tuated about 12 miles north of Sicily, have enabled me to 
make a few ezperimente, which, though not so complete as I 
could have wished, appear to throw some light upon this point. 
My friend supplies the following information : — " The height 
of the volcanic mouataiu is estimated at about 2000 feet, and its 
crater is about 700 feet deep. The area at the bottom, whidi 
may be about 10 acres in extent, is covered with small, loose 
pieces of limestone, just as though it had been macadamized, 
and the ground is so hot as rapidly to destroy the leather of 
the shoes. On thrusting a thermometer between the stones, 
it indicated, at different points, temperatures varying from 
250° to 500° Fahr. On looking over this area from tiie top 
of the crater, one side of it appeared as if covered over with 
beautifully- white drifted snow. On reaching the spot, hov- 
ever, this white appearance was found to be caused by a de- 
posit of finely-crystallized boracic acid. On removing this 
incrustation, which formed a layer of about an inch in thick- 
ness, and digging with a pick-axe, there spumed up a mass of 
red-hot fused lava, similar in appearance to the slag of a 
glass-house ; this consists of fused saline matters in ooheBion 
with volcanio debris. In other parts of the crater there are 
holes like fozes' holes, from which blue jets of volcanic flame 
are issuing continually, and a deposition of sulphur occurs all 
around. 

" The boracic acid rises in vapour, and condenses on the 
surface of the ground at the bottom of the crator like a light 
drifted snow ; and when gathered up, the surface becomes co- 
vered again with sublimed acid in two or three days. To 
ascertain this point more decidedly, some hogshead casks, 
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having their heads remoTed, vere filled with broom-plante and 
tvigs, and wen placed over parts of the area from which the 
boracic acid had been carefully cleared away. In a few days 
the acid had been vaporized into them, and had deposited in 
crystals like hoar-frost all orer the twigs. On digging down 
for about eight inches, wherever this boracio acid occurs on 
the aur&ce, a rod-hot maes of sal-ammoniac is always found ; 
Bolphur comes up also with these. 

" This volcano is said to realize to the proprietors about 
£1000 per annnm. The products are sulphur, from fusing 
the stone ; sal-ammoniac, from the lixiviation of the scoria or 
lava ; and boracic acid, large quantities of which are reported 
to be obtained annually from this source. The sides of the 
volcano are of sulphur-stone, and brimstone is dug up all 
around for miles. The mountains produce also alum, which 
exists in the schistose rocks ; and there are likewise large beds 
of lignite; but nowhere do we find sal-ammoniac or boracic 
acid, either at Vulcano or in Tuscany, separate from one 
another. Had they done so, we should certainly hare found 
traces of it somewhere, but, so far as I know, this has never 
been observed ; -and it is certain that, at Vulcano, whenever 
the acid lying on the surface is removed, the melted matter 
underneath is found to contain salts of ammonia. It follows, 
therefore, that they must both be produced from one and the 
same stratum, in which they occur in some form of combina- 
tion, from which they are separated by heat. In what sub- 
stance can they exist together]" 

These observations of my ^friend were accompanied by speci- 
mens of the sublimate scraped from the surface of the crater, 
and of sal-ammoniac, which have enabled me to do something 
towards the solution of the question with which he tenninatei 
his letter. The ammoniacal salt was not a portion of the 
fused mass mentioned above, but had been obtained by its lixi- 
viatton and subsequent crystallization. I did not, therefore^ 
attempt to make any experiments with it. The boracic acid, 
however, was in the state in which it was found, and had the 
form of white glistening scales of a nacreous lostre, tinged 
in parts with traces of adherent sulphur, and possessing a greasy 
talcoBe feel. It was, in the first instance, boiled with dilated 
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hydrooliloric acid, allowed to become clear by BnbsidcDce, and 
the BolatioQ decanted from the undiBBolved portion. The latter 
was washed, to remove the adhering add, and boiled with a 
weak solntioQ of canatic potash, without the least trace of am- 
monia being liberated. The residue was collected, washed 
with distilled water, and dried. Some caustic potash was next 
fused in a tnbe of hard glass, and. while in this state, was found 
to yield no evidence of ammoniacal gas. A fragment of &.e 
dried, white, insoluble residue was then dropped into the pot- 
ash, and the fusion repeated. Strong evidence of the forma- 
tion and liberation of ammonia was at once indicated. It wm 
obvious, from this experiment, that the ammonia conld not 
have been really formed in this aubBtance, but must have been 
produced by some decomposition effected by the potash. These 
phenomena at once recalled to my mind tiie interesting com- 
pound of boron and nitrogen, discovered in the year 1842, by 
Mr Balmain, who applied to it the name of Ethogen, and vhich 
has since been examined by Professor Wohler. This com- 
pound is produced by heating borax and ferrocyanide of po- 
tasBium,iu. their anhydrous states, to a full red-heat in a covered 
crucible. The white, infusible, porous mass, which results 
from this action is washed with a large quantity of boiling 
water, acidulated with hydrochlorio acid. 

The nitride of boron so obtained is insoluble in water and 
acids, even when concentrated, bat when fused with canstdc 
potash, ammonia is copiously evolved, and if heated in a current 
of steam to a moderate red heat, it is entirely converted into 
boracic acid and ammonia. These characters correspond with 
those of the white compound I have examined, as far as the 
evolution of ammonia is concerned, but owing to the small quan- 
tity at my disposal, I was unable to determine the presence of 
boracic acid, or rather of boron, except by its peculiar phos- 
phorescence before the blowpipe flame. The existence of this 
compound in active volcanoes wonld also explain, in a satisfac- 
tory manner, the simultaneous presence of boracic acid and 
ammonia. I am in hopes of obtaining some of the fused mass 
which lies below the surface of the crater, and should I do so, 
I may be able to establish some additional facts, which may 
form the subject of a future communication. 
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On tTie Principal Depressions on the Surface of tM Globe. 
By Dr (Seoege Buist, Bombay." 

In the following admirable digest, extracted from the Bom- 
bay Times (Sept. 28th 1854), it is apparently merely for the 
sake of simplicity, and for a convenient starting point, that 
the author supposes that *' the earth assumed its present cha- 
racter and conformation," either by having " risen directly," 
or " through a long series of elevations," so that the streams 
that drain its surface, and the waters in its inland hollows, are 
the result of one or of a series of actions of upheaval, accom- 
panied, however, by " stupendous disturbances and frightful 
distortions amon^t the rooky beds ;" which " must have oc- 
curred at the time of their elevation," these being followed by 
" change and commotion" on a minor scale, examples of which 
occasionally occur, even down to the present day. 

Since the revival of the doctrines of Hutton, geologists have 
been gradually abandoning the idea of vast distuxbances and 
changes, caused by the exercise of forces more sudden and 
stupendous than those of which we have experience ; and it is 
held by many, that the surface configuration of existing con- 
tinents is the result of the complicated action of numerous 
gradual upheavals and depressions, and long-continued marine 
and atmospheric denudations ; during which, through the va- 
rious epochs of geological time, the same mountain chains 
were formed by repeated disturbances, strong, though slow in 
their operation. Hence, some of them iu their earlier stages, 
formed the nuclei of existing continents, while other ancient 
ranges and tracts of land of continental extent, now form at 
least part of the bed of the ocean. The existing drainage of the 
world is therefore not simply the result of recent great changes 
of the outlines of the terrestrial surface ; but the origin of 
many of our systems of drainage, and perhaps even m some 
cases of individual rivers, must be sought for in disturbances 
connected with geological epochs, often far removed. The 
same is true in a minor degree of areas of depression. 



* Read to the Bombay GeographiceJ Society, 6«pt. 14, 18(4. 
KIW S£SlES.-~-VOL. I. HO. II, — ArillL 1855. I 
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When the crust of the whole earth, or any portion thereof, first bs- 
■umed iti present character and canfonnstion , it must necessaril}' hara 
been deToid of riven nntil a suffldency of rain fell to moiateD its Hir&ce, 
fill up its hollows, and occasion on overflow ; tbe surplus water passing 
off in the form of rirulets, brooka, Btreams, or rivers, to the nearest iow«r 
level, and so downward till they found their way to the sea. If tee assume 
the dry land all at one time to have been submerged, and all to have risen 
directly, either at once or through a long Buccession of elevations, to \ia 
present level, Bueh of the epacee as were depresBed below the surrounding 
country at the time of their emergence, and that bo continued, would of 
course be filled with salt water ; and would probably thus remain, either 
until evaporation converted it into a mass of solid Bait, or until, washed 
down to tbe Bea by tbe rains, its place came to be occupied by pure water. 
In many pkcee, as will presently be seen, fragments of the primeval ocean 
remain in the bosoms of our continents in nearly the condition in which 
they originally appeared. Though the tuost stupendous disturbances and 
frightful distortion amongst the rocky beds must have occurred at the 
time of their elevation , there can be no doubt that change and commotion 
continued long after this, and that ridges, hilh, and mountains rose, 
chasms were split open, and valleys sunk everywhere in multitudes 
throughout tho whole lapse of intervening time ; examples of such things 
occasionally occurring in volcimic countries down to our own day- 
Just 280 years before Christ, the great fresh -water lake of Oitr in Japan 
was formed in one night by a prodigious sinking of the ground, at the 
same time that one of the highest and most active volcanoes in the island 
rose into existence. The volcanic peak of Jurullo, on the table-land of 
Mexico, 70 miles from the Pacific, rose on the night of tbe S&th Septem- 
ber 1759, 1683 feet above tbe plain, and is the lughest of six mountains 
that have been thrown up on the table-land since the middle of last een- 
tury. In July 1757 a volcanic island arose off Pondicherry, near Madras, 
and, after remaining for several days above the water, throwing out smoke 
and flame, disappeared. About the same time Chedooba, and the islands 
along the shores of Arraean, were suddenly raised about ten feet, having 
twice before, at intervals, as is supposed, of half a century, sustained 
simiUr upheavals. In 1762, during a violent earthquake, a mountain 
sank and disappeared near Cliittagong. in the npper part of the Bay of 
Bengal ; another descended till the summit alone remained visible, while 
60 square miles of sea shore were permanently submerged. In 1831 a 
volcano called Giraham's Island rose on the coast of Sicily to the height of 
800 feet, and, eAei continuing in active conflagration for three months, 
sank down and vanished beneath the waters;* and in June 1819, the 
Bonn of Cutch, in our own neighbourhood, sank down, and became a salt- 
water marsh_a vast moond, called theUUaBund.riainein its neighboni- 
hood, and ciitting off from the sea one of the mouths of the Indue. The 
island of Bombay and plains of the Deccan must at onetime have been on 
the same level with each other. 

So soon as rain began to fall, all the hollows would be filled np, and 
transformed into lakes, either with rivers running into them, or out of 
them, or both. Our great river systems now first make their appearance, 
and connect in long reaches of nearly stagnant water the originu hollows, 
now transformed into lakes united together by rapids and cataracts. In 
process of time the more shallow and inconsiderable of these pools would 
become filled up with mud or gravel, assisted by the hitches and upheavals 
to which the crust of the earth from the first seems to have been jieriodt- 
* This volc&atc cone was formed prlocipallj of ashes and scoria:. Then b 
DO proof thnt it sunk ; but when tbe furtber supplj of mKterlal ceued, tbe 
tools matter was quicklj washed away by the waves. — (Enir. Phil. Jour.) 
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c&llj subjected, fonomg our hanglis, cftraes, and holme ; ibe onlj depres- 
sions remaining permanenti; as lake* being those near tlie sources of 
rivers, where the feeders that supplied them, being iiiconsidenble iu size, 
brought oomparatiTel; little solid matter along with them, rendering the 
process of fiuing up infinitely slow. All our lakes, howoTer, are in pro- 
cess of KTadual obliteration, more solid matter being Garried into them 
than finds its waTOut; and all that is required is asu^cient lapse of time 
to accomplish their extinction, when those at the sources of ovr streams trill 
undergo the transformation into plains and lerels which their predeoessors 
along their tracks have already nndei^ne. The depth of manj of onr 
lakes is very great indeed, the bottom of theii basins beiug odea very far 
below the level of the sea ; so that, were their suppliee of water dimi- 
nished, or the eTaporation fitim their sorfaces incrMsed, we should baTS 
examples presented us, wherever this prevailed, parallel to that with the 
lakes of Asphaltites, Assal, Tiberias, Ute CaspLin Sea, and many others, 
of a pool of entirely salt water at the bottom of a hoUow lower than the 
leved of the sea ; and to this class of hollows only do we gire the name of 
depressions. 

The bottom of Loch Ness, and of some of the other lakes aImik the line 
of the Caledonian Canal, are not only below the level of the snrmceof the 
German Ocean, but beneath that of its bed anywhere in the line of their 
axis across to the shores of Norway. 

Were the Straits of Babelmandel closed, the Red Sea would be all but 
dried up in a moderate lapse of years, presenting ns with a huge chasm, 
in some places half a mile in depth, with a long, narrow bitter lake, mar- 
gined with rock-salt at the bottom. 

The following are some of the dimensions of the most notable of onr 
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I ahall tnm next to the great continental rirer basins, or valleys of no 
outlet, where the rivers on all sides flow towards some central lake or 
lakes, and the whole of their waters are carried off by evaporation. 
Theae may be classed under two divisions — ^those above, and those be- 
neath, the level of the ocean ; and the first we must note of the fiwt class 
are those of America— the most notable being that of the Great Salt Lake 

• Mrs EkiBierville tojb. in s note on these depreulons, thtt the level of 
Tilwriu M given by actusl meaaoremetit of Sjmonda is not to be relied upon, 
as it feJIs short by above 100 feet of that determined barometrically by tbree 
different ob»erver»— Berton, Riuecrger, and Von Wildenbrucb, who give the 
mean at 760; the mean sseigned to the Deid Sea by the traveller is 14236. 
With great deference to so distinguished an authority as Mrs SomerviUe, I 
should certainly prefer the moet ordinary levelling over so moderate a distance 
to the best barometric meaanremen la where there could be no good barometer 
rf reference to fall back upon. The hout of the day might make all this differ- 
ence — the barometer read at 10 or 4, without a corresponding reading at the 
same level at exactly the lama hour, would give an error of 100 feet. 

a2 
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of the Rocky Mountaini, which, as will hy-and-by be seen, in many 



I first 



» by name from the Mormon Bettlement on )t8 boidere, 

Slored by the American Govemnieiit in 1847, by an expedi- 
'emont, which seem* to have been mainly one of general 
inspection. A second expedition, under Captain Stauibury, V,S. En- 
gineers,* laid down a base of eix miles near the lake, and made an ela- 
borate and careful trigonometrical snryey of the whole district. It is 
■itoated, betwixt the 42d and 43d parallelB, — aboQt the 115th western 
meridian, — in the bosom of the Rocky Mountaina, betwixt the Missouri 
and the Faciflc. Vast inhospitable tracts of country prevail to the north 
and south of it ; on the east, for the space of nearly 1000 miles, are the 
trackless and barren steppes of the Rocky Mountains — a similar extent 
of salt desert bordering it to the west. The place where the Mormons 
have taken op their abode is one of the most isolated and extraordinary 
the world ooutaint, remarkable for its beauty and fertility on the Te^ 
borders efthe most unspeakable desolation. The Valley of the Salt Lake 
is about iOOO feet above the level of the sea, and is about 500 miles either 
way in extent. This space, which is enclosed by a circle of rugged pre- 
cipices and majestic mountains, consists of great stretches of salt desert, 
perfectly smooth and level, bearing all the marks of marine origin. Some 
of these are from 60 to 70 miles across ; and they are separated from each 
other by precipitous rocky eminences of great elevation. On the slopes 
which bound the plain are a series of thirteen distinct terraces or beaches, 
the highest of them being about 200 feet above the valley, and to all ap- 
pearance the margins of a former sea which had subsided bj intervals, 
and left behind it the marks where it had for a time remained at rest. 
There are many valleys and recesses amongst the Kocky Mountains with 
terraced slopes similar to those just described, having all the appearance 
of the basins of tbrmer seas. Within the basin, but at a much higher 
level, besides the Great Salt Lake itself, is the fresh-water lake l^ah, 
from which flows a stream of considerable magnitude, on which the name 
of the Jordan has been bestowed, and which, after passing the Mormon 
settlement, discharges itself into the Salt Ijake. The Salt Lake itself is 
nearly 30O miles in circuit, including all its indentations, and is about 7U 
miles in length and 20 in breadth. It is studded with mountain islands, 
springing up abruptly from the surface of the water to altitudes of &om 
500 to 1000 feet, Antelope Island rising to the height of 3000 feet ; emi- 
nences of similar form and size, which had been islands before the waters 
shrunk within their present dimensions, being scattered aboutover the ad- 
joining plains. The waters of the lake contain 22 per cent, of saline matter, 
or about the same quantity as the Dead Sea. Of this, 20 per cent, is pure 
chloride of sodium or sea salt, [t is said to throw down in summer muri- 
ate of soda, and in winter sulphate of soda or glauber salts — a circumstance 
that seems so strange that better evidence than we possess is requisite 
before the fact can be accepted as established. They are so acrid as to be 
dangerous to animal life, and even so affect and corrugate the throat when 
swi^owed that a mouthful would be fatal. They are so heavy that the 
body floats on them without effort, about a sixth of its mass remaining 
above the surface. The lake itself is singularly shallow ; its greatest 
depth is 33 feet, and in some places a stiff breeze blows the water alto- 



Athtiuxum, Oct. 18B2 ; Jameion't Journal, 1852 ; md OhaaUitri'i Journal, 18B3. 
A good outline or the Halt Lake is reserved far future works on physical gto- 
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gether to one aide, and Leares large expanses of the bottom bare. At no 
distant period the lake seems to have been mauj times its preEent (ize, 
and to have covered the low lands around wiQt its waters. It seems still 
dimiuishiDg in tiiie, the balance betnizt faU and eTaporation not having 
as jet been attained in a climate nhere little rain falls, and the atmo- 
«pneie is intenselj drj. Amidst all its stem grsudenr, the scene around 
is one of drearj and oppressive de«>lation. There is no tree or plant to 
relieve the eye ; the atmoiphere feels hot and saffixating, and the slug- 
^sk vaves scarcel; ripple before the bieeze. Along one side of the lake 
the sttrface of the earth is covered with a sheet of solid salt of the most 
daszling whiteness ; this is converted into a muddy marsh by every shower 
of rain. Various streams of fresh water flow intotlie lake from the neigh- 
bouring mountains — the Jordan, Bear River, and Weber, being all of 
considerable size ; and the banks of these before they enter the salt region 
are covered with the richest vegetation. Hot springs and salt in masses 
abound in the neighbourhood of the lake. Around its margin is a band 
of soft, futid, slimy mud, consisting entirely of tbe larvte of insects, or 
other sjiimal matter, emitting smells the most offensive that can be ima- 
gined. All around are evidences of volcanic action, and thick cakes of 
mud, six or eight inches in diameter, charged with sulphur, and erupted 
in a semi-liqnid form from small spiracles beneath, are found scattered 
about In the plain, at no great distance from the lake,* is a group of 
volcanic cones and apertures covering seferal acresof ground, with steam 
and mud iesning from at least half a doxen chimneys. Tbe cones are 
&om four to six feet in elevation, terminating in a spiracle or vent, some 
of which are hardened, and lined with crystals of sulphur and other sub- 
stances. From one of these steam and water are thrown ^m ten to 
fifteen feet into the air ; they rush out with a noise resembling the escape 
of a steam engine ; the water is hot and cold by turns, and is strongly 
impregnated with sal-ammoniac. Some of the cauldrons are from tea 
to twenty feet in diameter, filled to within three or four feet of the top 
with boiling mud, which occasionally runs over. Besides the numeroua 
mad cones, there is one of lava, in tbe midst of a mass of volcanic rocks 
within the valley. It is about 90 feet in height ; sheets of salt, strongly 
impregnated with sal-ammoniac, surrounding its base. In the mountains, 
not far off, are wells of petroleum and naphtha. 

If I have bestowed more space on the Ureat Salt Lake than I ought to 
hare done, or than time will allow to devote to other depressions of equal 
interest, it is because it has but lately become known to us ; and I am not 
aware of any single paper or work in which all the information that baa 
been collected r^arding it is to be found in moderate compaas. As already 
mentioned, the Mtest of onr physical atlases and physical geographies 
fail to bring our information ckiwn to this point. I have no doubt it will 
be treated with his usual care and ability by my friend Mr Keith John- 
ston, in tbe new edition of his great work now preparing for the press. 

There are, besides the valley of the Great Salt Lake, whose mere mag- 
nitude is the point of least interest about it, two depressions, or conti- 
nental river basins of no discharge north of Mexico, on the highlands 
betwixttheGulf of California and Itio del Korte ; one of about 200 by 50 
miles, betwixt the 39th and 33d pai'allels ; another about four times this 
size, nearly under the tropics. Both contain salt lakes of some magnitude, 
with fresh-water streams flowing into them. Beyond this, little is known 
r^^arding tliem. The Eio Grande, about 300 miles in length, is the 
lA^;est nver In this quarter swallowed up by evaporation ; and but for 

• American Annual of 3clonltBc Discovery fbr 18S2; /am(«o»'i Journal, 
So. 100, p. 180. 
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these eontinental rtreuns the ooontrjr would lie doomed to a ftate of perl 
petual iterility — a few Bhowera occnrring in September beiog all the rain 
that ever falls in the neighbourhood. 

In the great Andes plateati in Sontb Ameriea, stretching from the 
Tropic of Cancer northwards for the space of ISOO utiles, with a mean 
breadth of 300, is a depreBsion with a surface area equal to abont that of 
the Red Sea. This baarn is about 12,000 feet abore the level of the oc«an, 
the principal lake being that of Ttticaea, occurring at an altitude eqnal to 
that of Tenerifie. It is about 26,000 square miles in area, and 700 feet 
in depth. The scenery and verdure around seem in the highest degreerich 
and beautiAil, and the climate deliffhtful. 

There are no eontinental river Daains or valleys of any extent in an/ 
part of Europe, the rains being lufHcientlj abncdant, and evapoTation 
moderate enough, to enable the moisture which falls to aocumulate in the 
valleys till it forms lakes which discharge their waters into rivers, sll 
finding their way to the sea ; and the only depressions at all resembling 
those under condderation, and of the same character, though of inconii- 
derable depth, and due, doubtless, to the same causes, are those in Hol- 
land — the Lake Horlaem and the Znyder Zee. 

We know so little of Central Africa that we are nnable to speak of its 
characteristic features with anything like certainty. From the magnitude 
of some of the lakes known to exist, and the streams made mention of, 
oompared to the scantiness of the discharge of tresh water into the sea, 
there is reason to believe in continental river basins great in number mi 
vast in size. The only depressions well known to ni are those of the lake 
Mareotis, on the Mediterranean shore, close by Alexandria, of the Bitter 
Lakes in the Isthmus of Suez, like Mareotis, and the Natron Lakes, all 
in Lower Egypt, and Lake Assal. off the shores of tb'e Gulf of Aden, a 
■hart way into Abyssinia. The first of these depressions has probably 
been seenbymoit of those who have made the journey overland. It seeriB 
to have been formed by a sinking of the Delta up to close upon the shore, 
where a barrier was left ; it is at its lowest some six or eight feet belew 
the Mediterranean, and occupies an area of about 5000 square mUes, being 
about 30 across and 150 in length. It seems to have been a fresh vatcT 
marsh in Pliny's time, when the Nile was admitted to it by canal, and it 
was transformed into a lake. By the end of last century it had become 
nearlj dried up, and its ancient bed, remarkable for its fertQity, was ini- 
gated by canals from the Nile. In 1801, during the siege of Alexandria, 
then held by the French against the English, a letter was found on the 
body of General Rolt/, espressing alarm lest the sea should be admitted 
to the lake Mareotis, and the town deprived of fresh water. The faint 
was taken by the British General, and the barrier cut across. The vast 
plain, was immediately submerged, the sites of 300 villus were flooded, 
and one of the most fertile and profitable portions of Egypt — the very 
garden of the Nile— reduced to Bterility. For 10 or IS mfles the raUwsy 
skirts or traverses the margin of the lake, so as to bring it within the vie* 
of overland passengers betwixt Europe and the East. Near the period 
of low Nile the waters of the lake are concentrated by evaporation up dose 
to the point of saturation, and vast sheets of salt of dazzling whiteneea, 
the reflection of which is seen in the sky far out at sea, spread over the 
shallows round its borders, to be redissolved when the waters of the Nile 
are admitted during the inundation. A benevolent government or entei' 
prising people would speedily pump out the brine by steam, and restore 
the soil to its wonted fertility by repeated washings from the Nile, it 
matters at present stand it is 'likely to remain forages, until the Nile lilts 
it up to the level of the sea, a monument of the cruelties wars of agg^ 
sions inflict or compel, and of the apathy and indifference of an ainhii- 
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rtratioB irhkh makes no attempt to heal the irounda efler thej hare been 
inflicted. 

The Bitter Lakes occupy a seriea of holloir* about 30 milei in length, 
10 in breadth, and 50 feet in depth, under high water mark in the narrow 
neck of land iuterTening betwixt the Red and Mediterranean Seas. Thej 
seem at one Ume \a hare formed the upper portion of the Golf of Suei, 
wlkich was cut off tioia them bj the rising of the desert harrier of about 
13 milee, wliich now divides them. The water now found in them is ex- 
tremelj salt and bitter — the result of concentration. The isthmus, which 
ia only 70 miles from sea to sea, Heems within the last 4000 jeata to hare 
been subjected to frequent elevations and depressionB, the latest of wliich 
in all likelihood occurred a considerable time after the Exodus. 

The Natron Lakes, in the npper part of the Delta, are also completeljr 
isolated, and occupy a depression of considerable but uncertain depth. In 
summer thej are nearly saturated with salt, the muriate and (ubcarbonate 
of soda, OF the sea-salt and soda of commerce. In winter thej rise, and 
became freshed, &om the percolation of the waters of the Nile, which ap- 
pear to take about three months to .force a passage through the porous 
soil beneath. 

Before noticing Palestine, close by, the locality jiut described, we 
shall dose the account of the known depressions in Alrica with a notice of 
the lake of Assal, on the Somali shore opposite Aden. The lake was, I 
believe, first surveyed by the party of Sir W. Harris, in 1841 ; it is de- 
scribed by him, as well as by Dr-Kirk and Captain Barker, who took ila 
level and dimensionB. It is in lat. 11° 33' 12" N., long. 42° 30* 6' E. 
It is about 7 miles in length, 16 in circumference; and its surface is fi70 
feet beneath the level of the sea. No stream or rivulet enters it, or flows 
from it; scarcely any rain ever falls in its neighbourhood; its waters 
dried up and concentrated by evaporation, have nearly reached the point 
of saturation, and aboutone-thirdof thelake is at certain seasons covered 
with a sheet of solid salt. It is separated from the outer sea, of which it 
at one time formed a part, by a harrier of lava, cracked and rent in all 
directions, the whole being obviously the result of recent volcanic agency, 
accomplished, probably, when the vast group of cones ejitending from 
Aden 500 miles into Abyssinia, and at least 300 up the Red Sea, were in 
a state of conflagration. Under operations so violent and eitensive as 
may then be supposed to have been in progress, the upheaval of a barrier 
a few doxens of^miles across, and severation from tl)e sea of a lake about 
the size of the island of Bombay, would appear a very trifling aflair. 

Turning from Aiisal I shall take up the depressions in India, few and 
inconsiderable as they are, before dealing with those of Western and 
Central Asia. The most noticeable are the liunn of Cutch, the Boke, the 
Null, and Lake Loonar. The remarkable thing about the first of these 
is that it has obviously been subjected to a variety of descents and up- 
heavals within the human or probably historic period. Any one who 
reada the Periplus with care, will, I think, come to the conclusion that a 
vast space from the Indus eastward which is now dry land was in the time 
of Alexander covered by the waves. There is a Hindoo tradition that 
the sea in days of yore swept over the present Runn and eatended for 
many miles beyond it, and a line of positions along the old sea margin 
indicate by their names the ports, custom-houses, and other chief paints 
along the shore. A saint offended with the wickedness of the people cursed 
the land, and ordered the sea to retire, an event believedby Colonel Grant 
to have occurred in the eleventh century. The ruins of the city of Bhali- 
bapoora near Bliownuggur are now found from 10 to 13 feet below the 
Burface of the soil ; but the houses it is clear must have been constructed 
on dry land, and sunk beneath the waves for at least the distance just 
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■amsd, when a freih nphearal bronffbt the n-hole op to ita present posi- 
tion. The Ronn of Cutch now Tastlj circom scribed in its area from the 
time of the bolj quui'b malediction, was to a considerable extent submer^ 
bj the earthquake of the 16th of June 1619, of which snfficient mention 
ku alreadv been made, and now forms in part a lake , in part a salt water 
marsh, donsiderably to the north of this in the Collectorate of Ahmeda- 
badare two remarkable hollows Bomewayfirom each other, called the Nnll 
and tite Buke. They both appear the results of voleanic agency, the water 
they contain is salt, they receive snppties from rirulets but give off none. 
The only other hollow in India of any note is the basin of Lake 
Loonar, a depression situated among the Shiel Hills in the centre of the 
Deoeau. It u about 500feet below the level of fbe siurounding country, 
and •eemi to be the crater of an eitinct volcano, lava being in abundance 
at no great distance. The Hater it cont^ns is nearly saturated with 
■Dbrarbonate of soda, the Natron of the lakes of Egypt. 

We now come to the consideration of the largest and most wonderM 
depression in the world, — that of the north-east of Asia, — not inelnding 
that of the Dead Sea, an account of which will be given last. From the 
borders of the Qulf of Finland and the Black Sea to those of the Yellow 
Sea, extending all across Central Asia, there is s space nearly 4000 miles 
from east to west, and at its western eitremity nearly half as much from 
north to Booth, comprising in all an area of above threemillions of square 
miles' ooatuning lakes and rivers numlierlees, but which send not one 

drop of water to the o ' ■ -i. -l. 

moisture that appears o: 
gronnd sinks in some pi ... 

affording a vast space of from 760,000 to 800,000 square miles in area, 
or \aTf[fir than the Mediterranean, to sH appearance the basin of an old 
inland sea, at no time more than slightly connected with the Northern 
Ocean. This depression comprehends the whole of Trans-Ozooia, includ- 
ing the basins near its loweai part, of the Aral and Caspian, the surface 
of the latter being S3 feet beneath the Mediterranean. From his obser- 
vations on these points Humboldt arrives at the following wonderful but 
far from improbable conclusions : — 

" 1. That before the times which we call historic, at epochs very near 
in point of time to the latest revolutions on the surface of the globe, tbe 
lake Aral may have been entirely comprehended in the basin of the Cas- 
pian Sea, and that then the great depression of Asia {the concavity of 
Tauran), may have formed a vast interior sea, which may have conunn- 
uicat«d on one side with the Eniine, and on the other side, by means of 
cracks more or less wide, with the Icy Sea, and the lakes Telegoul, Talu, 
mad Balkhache. 

" 2. That even in the historic times, we must not admit too generally 
that the soil has followed the luccessive changes which seem to be indi- 
cated by the chronological series of opinions emitted by ancient historians 
and geographers. These authors seldom represent the geography of their 
epO(£: — they choose between preceding opinions, and their absolute Bilence 
respecting certain facts or natural phenomena is no argument against the 
zistence of these phenomena. 

" 3. That very probably from the time of Herodotus, as at the epoch 
of the Macedonian eipedition, the Aral formed but a lateral appendage 
of the OzuB, and that it communicated with the Caspian only by the arm 
which the Scythian Qulf of that sea extends so far to the coast, and le- 
ceires the river Oius, 

" 4. Tliat either by the umple phenomenon of the increase of growth 
(the preponderance of evaporation over aqueous supply,) or by plntonie 
creviecB or elevations, the Scythian Qulf (the Karabo^) has been pro- 
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gTeuirel; contracted in ita nariweit dimenskmi, and that I7 the retrMt 

ofthegulf the bifurcation uf the Oius ha* been dereloped — that ii, ha* 
become more and more manifest. One portion of the waters of the Oziia 
has preserred ita course totrarda the Caspian bj a river bed which modem 
travellers (posterior to the middle of the 16th century) have found dried 
up. What was at first but an enlarged appendage of a lake, which ocnn- 
municated laterally with the Oiua, has become the limit of the inferior 
course of this river. It is thus that Natuie on a great tcale has repeated 
the phenomenon, which the hydraoUc sjstems of the Yaryakchi exhibit 
to the E. and N. E. of tlie Aral, of the Tchoui, and Talas, terminating, 
after a course of 130 or 160 leagues, in the iales of Tetegoul, Kab«n< 
koulak, and Talasgol," 

Bj far the most profound and striking, if not the most extensive d&- 

Kisaiou on the aiuface of the globe is that of the Lake of Asphaltitea or 
ad Sea in Palestine. The most remarkable characteristics of this lake 
were well known to the ancients, and it is described by Deodorus, Pliny, 
Strabo, and Josephus, and though never surveyed with anything like 
tolerable care it has for long fanned a favourite resort for travellert. 
Lieutenant Syiuonda, of the Uoval Engineers, in 1813, measured its de- 
pression by actual levelling, and found the surface of its waters to be 1313 
feet below those of the Meditemuiean. Lieutenant Lynch, of the United 
States Navy, crossed and recrossed it repeatedly in 1817i taking sound- 
ings as he went. He confirms the researches of Symonds, and he speake 
of having made astronomical and barometrical observations, but gives n* 
no results ; and wonderful to relate, while we organise expeditions to 
examine the icy seas at an eipenseof hundreds of thousandsof pounds,— 
send parties into Central Africa to search for we know not what, — mount 
the fearful tablelands of the Andes, and survey with philosophic care tho 
sacred lakes of the Hindoos, hid deep in the bosom of the Himalayas, — 
permit officers to assume all sorts of disguises, and practise every variety 
of questionable deception to be enabled to violate the sanctity of the great 
Mohammedan shrine, and to inspect that which it is deemed sacrilege for 
the unbeliever to behold, and is not worth describing even if it cauld be 
legitimately seen, — we are content with merely looking at a spot of earth 
which has more claims on our curiosity as Christians, as well as geogra- 
phers and philosophers, than any point on the surface of the globe. 
There is not— ^to our shame be it spoken — up to this moment anything 
like a decent or even a creditable account of the physical geography of 
Palestine in print ! and the vague and general account of it now about to 
be given, gleaned from all the best authors on the subject, meagre and 
unsatisfactory as it is, is half guess-work. This most discreditable want 
it was my purpose next spring to have endeavoured to some extent to 
have remedied^ by taking the levels from Akaba down to the Dead Sea, 
and so up again by the v alley of the Jordan, and to the sea level, and 
surveying then all round by the old aea margin by a circuit of pTotwbiy 
some 100 or 500 miles. The fulfilment of this purpose. Dot uuikely to 
be deferred for the present by another and a very different variety of 
geographical operations, wiU, I trust, be resumed should I ever be per- 
mitted to revisit my native country. 

The Dead Sea is aupposefl at one time to have united with the eastern 
limb of the Red Sea, known by the name of the Gulf of Akaba. A slop- 
ing valley of unknown elevation , called the Wadi Araba, the highest part 
of which forming the barrier which separates the two, is somewhere be- 
twixt 60 and 4S5 feet above high-water mark, and this is supposed to be 
within 35 or 30 miles of Akaba, the total distance betwixt the two seaa 
being 106 miles. The Act of the Dead Sea being very much below the 
Mediterranean, as well as the existence of an enormous depression, eo- 
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rloaiiig and iDiTotuiding it, wft« known to the aneicmtt, who oonferred on 
the nameof Hollow SjrU. One of the first Bormue* rf its enormoni depth 
WM ^Ten in ISil t>7 Sir David Wilkie, who made it 1200 feet b? baro- 
roetneal obaerration — probabljihe extent to which hi« barometer wai cut. 
Two je»,r» afterwardi Lieut«nu)t Sjnionds made it, hy levelling, lSZO-2 
feet, and thia it now the admitted depreaaion. Lieutenant Lynch, in 
1S17, fathomed water to the depth of 1300, so that the hollow is in aU 
2620 feet below the (urface of the lea, Th'e bottom of the «ea conaisti of 
two lubmerged plains, one 13 feet and the other 1300 feet, at an average, 
below the surface. The area and upper borders of the hollow, indicated 
in all likelihood by an old sea margin, and to which the waters would again 
rise were a canal, as has been proposed, cut into it from the Mediterraneaji 
on the one aide, and Red Sea on the other, are unknown \o us. Along 
the axis of the lake and valley of the Jordan^ from the water-shed in the 
WadiAraba toCesarea and Philippi, is probably 19 J mUes, witha bi&ir- 
cation of about 210 miles to the eastward, terminating abont Mount Her- 
mon, where the streams run in opposite directions. Its greatest breadth 
appears to be about 30 to 45 miles, and the area of the whole depression, 
which is verv irregular in form, perhaps somewhere abont 7000 square 
■' s. The lake itself is about 40 miles by 9, with a probable area of 185 
re miles ; It^ circuit, including all its indentations, seems about 420. 
rocks around on the west side seem to be mainly of the chalk fomm- 
tion, mixed with old volcanic basalt, and occasionally to all appearance 
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with recent lavas. Close by the lake, about one-third along &om the 
northern shore, are masses of yellowish limestone, with great iieds or pil- 
lars of rock salt ; and the whole soil, and bottom of the Lake, are oov^«d 
with saline incrustations, petroleum oozing from the beach, and spreading 
itself in many places in films over the surface. Pieces of sulphur lie scat - 
tered around — whether the products of a volcano, or the results of the 
decomposition of the salt does not appear. Near the mouth of the Jordan 
hot springs abound. Around the northern shore, and especially mani- 
fest in the basin of the Jordan, are horizontal lines or terraces of alluvial 
matter on the mountains, terminating in abrupt declivities of sand, which 
lead again to lower terraces or beaches closely resembling those of the 
ocean, with here and there conira.1 iiills, with flat horizontal tops, all ob- 
vioosly tlie result of aqueous action. From these and other circumstances 
it is inferred that the Dead Sea was depressed to its present level, not by 
simple evaporation, but by the sodden sinking of its bottom sufficientlj 
indicated by the abrupt breaks down in the bed of the Jordan. If the 
original theoiy be correct that the Dead Sea was at one time connected 
with the Oulf of Akaba, it is very probable that the ridge of the Wadi 
Araba may have risen when some of the convuleions occasioning or deep- 
ening the depression occurred, just as the Ulla Bund arose when the vil- 
lage of Sindree, and the portion of the Runn of Cutch aronnd descended 
in June 1819. There is not the slightest reason to associate any of these 
convulsions, which must have bees on a scale vast enough to destroy all 
animal life, with the destruction of the cities of Sodom and Qomornh, 
and the surface of the country in the days of the patriarchs was probably 
not dissimilar to what it is at the present day. 

Dr Gravee enumerates a number of points m which the Great Salt Lake 
of America and the Dead Sea resemble each other. They ore both situ- 
ated in deep valleys, the mountains surroandin^ them being marked with 
terraces or old sea margins — proofs of a succession of sudden sinkings in 
the earth beneath. The shores of both abound with deposits of salt, 
with petroleum, and with sulphur ; near both are hot springs, and other 
volcanic phenomena. In the valleys of both are fresh-water lakes — 
Tiberias in the one and Utah in the other, through which flftir Qm 
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rivers Jordan, in both cues loting thenuelvM in the ult-wktor Uket. 
Thej doselj reeemble each other both in area of aor&ee and dimenriona 
of basin. The waterg of the two are almost eqoaJly heavr, and eqoaUf 
ealt, though they diSer entirelj in the nttore of tlieir saline contents, a« 
will be seen below ; and thej ar« most unlike each other in matter of 
depth. 

T« l{nO [T^ni of vfttMr. 
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It will thus be seen, that though in all likelihood the ^rv»\ AmeriMn 
lake owes its aaltness to the rivers washing away the salt from the rocks 
aroimd, and carrying it down to bo concentrated as in a great salt pan. a 
like explanation by no means BuffioeB for the saltness of the Dead Sea, 
whose uigredients are wholly difTerant from those composing rock of com- 
mon rock or sea salt. 

Detths of the Ska. — I have confined my obserTations to the deprea- 
tiona on the surface of the dry land, chiefly dealing with those which were 
either beneath the level of the adjoining countries, and not filled np with 
water, or those receding far beneath the surface of the ocean both embo- 
* We have retained in the text the anslyae* giTen hj Dr Buist, though they 
are Tery imperfect. We append more cbinplete snalysn of lea wnler, of 
the waters of the Dead Sea, and of that of the Elton Lake, described by Gosta* 
Rose, in his " Kelae nsch dem Cral." This lake, and the numerous brine 
pools which exist in the neighbourhtM>d of the Caapiao, complete the anaiogj of 
Uiat district, with that of the Dead Sea, and the Great Salt Lake referred to In 
the preoeding paragraph- 
Dead Common 
Sea WitR. 9a. Water. Elton Like. 
Chloride Of sodium, . . . 65 77 2672 131-24 
magnfsium, . . lOS-43 3-23 lOS-48 
calcium, . . . 28-94 

potassium, . . 13-98 I-S8 2-22 

aluminum, . . 0-18 

Bromide of magnesi Urn 

Sulphate of lime, '. . 
mignesia, 

Silica 

Water, 782-27 864-67 744-40 

1000-00 100000 1000-00 

It Is worthy of observation, that the Dead Sea water and that of the Elton 
Lake closely resemble in composition the mother liquor which is obtuDcd 
when sea water is eraporated, lo as to separata the greater proportion of its 
common "sit. That the Dead Sea is luch a mother liquor, seems to be indicated 
by the abundance of rock-salt which is foand In the neighbourhood. If, there- 
fore, the eiplanatlon of the aaltness of the Greet Salt Lake given bj Dr Built 
It correct, the whole difference between the two Is, that iu the case of the Dead 
Sea, the concentration ii further advanced. — Edit. Phil. Journal. 
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■oming Uke» in their deptbs, both neeiTing supplies of river water, but 
yielding none. The channel of the ocean in the struetnre and in the di' 
renitj of its •orface seems in all respects closelj to resemble that of the 
dry Uuid, which baa itaelf, indeed, at no distant period occupEed its depths, 
and still bears on its surface loodi of marine remains. Our lesser islands 
are but the summits of mountains whose bases rest on the valleja or table- 
lands far down in the main, presenting at times slopes as smooth and 
gentle, and precipices and cbfis as lofty, rugged, and abrupt as any of 
those made visible to the eye of man. The sounding-line discloses hiUs, 
mountains and TalleyB, with chasms and recesses as diversified and re- 
markable as any which the regions exposed to the upper air supply, 
covered with a dense and varied vegetation, and thickly peopled with 
numberless rares of stirring inhabitants, to some of which in point of eize 
the giants of the superterrene animal kingdom — the elephant, the giraffe, 
the rhinoceros, and the hippopotamus — are but pigmies. The mean level 
of the whole solid land above that of the sea is 1000 feet — that is, were 
our mountun masses smoothed down, and our vallers and sea margins 
brought up ta one general table-land, its sarfacewoiJd be 1000 feet above 
that of the orean. The mean level of Asia ia 1150 ieet, of that of Africa 
we know nothing, that of Europe 670, and that of America 930 feet. 
North America being 7^> and South America, 1130. The mean 
depth of the ocean, again — that is, of its basin, were this scooped out, 
and smoothed in the floor till it resembled a tank or cist«ru, is about 
23,000 feet or four miles. It has been measured to the depth of neurly 
seven miles, or about 36,000 feet, and it covers three-fonrths of the ear- 
face of the globe. Were the solid part of the earth, therefore, to be 
removed, and thrown into the sea, the highest monntains would &11 
short by 10,000 feet of filling np its deepest recesses, and the whole mass 
would be submerged -to the depUi of a mile at least. 

Vast as these inequalities are when represented in figures, the relation 
they bear to the diameter of the earth is insignificant. On that magnifi- 
cent three-feet globe now before you, on wh^ the hand might cover the 
whole space anything like tolerably known to us, the highest of the|Hima- 
layas would be represented by a grain of sand, and the enormous-look- 
ing depressions just described, by a scratch which would little more tbsa 
penetrate the varnish — so very imall a way beneath the surface does our 
knowlei^ie extend, and our research penetrate. Yet this thin film in space 
furnishes the habitation of oil the vegetable and animal tribes that have 
been formed, and the examination of the minutest portions of it taxes 
to the uttermost the intellect, and oocapie« and exhausts the energies of 
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On the Action of Oallic and Tannic Adde in Dytrng. By 
F. Grace Calvert, F.CS., M.R.A. of Turin, Professor of 
Chemistiry &t the Boyftl lostitation, Manchester. 

Persoz, in his Traite de fimpretnon det TtBsut (toI. i. 
page 262), remarks, that " It is desirable, as much for the in- 
terest of the manufacturer as for that of science, that ve 
should know positivel j vhether it is gallic or tannic acid which 
plays the most important part in dyeing with galUnuts." This 
statement of Persoz, together with the knowledge of the fact 
that the manufacturers of extracts of colouring matters, were 
prevented from preparing extracts of tannin masses, by the 
rapid change which these extracts undergo, induced me to 
make the following researches, with the hope of throwing some 
light on the subject. 

The first experiments were made with the view of ascertain- 
ing the action of gallic and tannic acids in the dyebeck. For 
this purpose, I dipped 100 square inches of iron-mordanted 
cloth into baths composed of 20 gnuns of these acids, and 1^ 
pint of water ; and the dyeing was allowed to go on in the cold 
for 21 hours. It was found that the gallic acid rapidly dyed 
the iron mordant, but the colour soon disappeared, whilst with 
the tannic acid, although the black was slower in forming, it 
remained permanent. Similar trials were then repeated, but 
gradually raising the temperature of the bath during IJ hours 
to 180° Fahr., and then for half an hour to 212°. The general 
results were similar, the only difference being, that the black 
at first formed with the gallic acid, more rapidly and com- 
pletely disappeared than in the experiments done at natnral 
temperature. 

These facts led me to believe that the gallic acid acted as a 
reducing agent on the hydrate of peroxide of iron fixed in the 
cloth as a mordant. To substantiate this view, I took a por- 
tion of the liquor from the bath in which the dyeing process 
had been conducted, and on examination found it to contain a 
large quantity of protoxide of iron in solution ; whilst in the 
case of the tannic acid liquor, no reduction of the oxide of iron 
bad taken place. I also added a small quantity of hypochlo- 
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rite of lime to the above solution of gallate of protoz'iie of 
iron, which not onl; precipitated a certain qoantitj of the 
black gallate of iron, but tbe liquor gave a permanent black 
on a fresh piece of iron-mordanted calico, leaving no donbt 
that tlie hypochlorite had maintained the iron of the mordant 
in the state of peroxide. A verj important question now pre- 
sented itself, vis., will the presence of a free acid increase the 
reducing power of gallic acid \ To determine this point, a 
weak solution of persulphate of iron was mixed with some 
gallic acid, and it was found that in proportion to the excess 
of acid, 80 did the bine precipitate first formed rapidly disap- 
pear, leaving in the glass vessel a brown-tinted liquor, con- 
taining a salt of proto and perozide of iron. It was also ascer- 
tatoed that the addition of a small quantity of weak hydro- 
chlwic, sulphuric, or oxalic acids, greatly increased the redu- 
cing action. If, on the contrary, an excess of pure hydrate of 
peroxide of iron was added to a solution of gallic acid, even 
after several days, the dark-blue precipitate at first produced 
remained permanent, and no protoxide of iron was produced 
in the solution. If heat, however, was applied to the mixture, 
protoxide of iron might be detected in the liquor. 

These facts clearly show, that gallic acid cannot be em- 
ployed as a dye when used in excess, or in presence of aay 
other add. Whilst tannic acid placed in similar circam- 
stances to the above described with gallic acid, does not reduce 
the peroxide of iron, either at natural temperatures, or under 
the influence of heat. The only circumstances in which the 
Bonversion of the hydrate of peroxide of iron into protoxide 
was remarked, were on the addition of large excesses of hy- 
drochloric, sulphuric, or oxalic acids. I am inclined, therefore, 
to believe, that, under the influence of a great excess of mine- 
ral acid, the tannic acid splits up into sugar and gallic acid, 
and the latter substance produces the reducing eifect above de- 
scribed. 

These results seem to afford an explanation of the fact observed 
some years ago by M. J. Girardin of Bouen, that, to obtun 
good blacks, a calcareous water is advantageons, a result 
which is probably due to the lime of the carbonate neutralizing 
the gallic a«id existing in the tanning matter, and so prevent- 



) by Google 



Action of Gallie and Tannic Adda in Dt/eing, 267 

ing it from exerting its reducing action on the iron mordant, 
whicli would interfere witli the dyeing properties of its tannic 
acid. 

I was also anxioas to ascertain the difference of the action 
of gallic and tannic acids on alnmina. I accordingly toot two 
pieces of calico, of 100 sqnare inches each, previonsly mordanted 
ffith alnmina, aged and dunged, and placed them in separate 
baths, one of which contained 20 grains of gallic acid, and the 
other 20 grains of tannic acid ; and daring 2^ hours gradually 
carried the whole to the boiling point. These pieces were then 
taken out, washed in distilled water, and subsequently dyed 
with madder. It was found that the piece which had been in 
the gallic acid bath was almost colonrless ; while that from 
the tannic acid had acquired a deep red tint. The same re- 
flulta were obtained on dyeing a piece of calico mordanted with 
alumina, in a bath, composed of 1^ pint water, 12 grains peach- 
wood, and 8 grains garancine, together with 20 grains tannic, 
or 20 grains of gallic acid. To leave no doubt as to the true 
action of these acids on alumina, I introduced into two tubes 
pure hydrate of alumina, with a solution of each of them ; and 
after a few days' contact, I found, on examining the supernatant 
fluids, that the gallic acid alone had dissolved alumina, the 
tannic acid not having acted at all, so that the latter may be 
considered, if not a neutral substance, at all events a very 
feeble acid. 

I also attempted to obtain reds and blacks, with an extract of 
snmach, which had been kept some time, but failed, owing no 
doubt to the transformation of its tannin into gallic acid, as 
the results obtained were identical to those famished by the 
above free acids. This rapid transformation of tannin into 
gallic acid in the extract of sumach, is remarkable, when it is 
remembered that it takes only a few weeks or months in the 
case of the extract, whilst it requires years when the tannin is 
confined in the plant. These differences are no doubt due to 
the presence of water, which facilitates chemical actions. This 
rapid deterioration of tanning matters in the form of extract is 
the reason why their substitution for the solid substances them- 
selves has not been adopted by the silk dyers or tanners. I 
therefore deemed it advisable to make a series of experiments, 
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in the hope of discorering a BQbstance, which would act as an 
antiseptic to thie peculiar fermentation, for the researches of 
Messrs Delaroque and Robiquet junior have clearly shown that 
tannin is transformed into gallic acid, and a substance resem- 
bling sugar, under the influence of a peculiar ferment called 
pectase. 

My investigations led me to diBCOver three substances, which 
possess the property of preserving from fermentation, tan- 
ning extracts having a specific gravity 1-250, and as I trust 
that the employment of these substances will facilitate mann- 
factures and cheapen production, I do not hesitate to publish 
them. They are chloride of lime, bichloride of mercury, but 
especially carbolic acid, and to show the efficiency of this acid, 
I may add, that I have an extract of sumach, which was mixed, 
twelve months since, with a few per cent, of this acid, and 
which is as sound as when mixed. The first two substances 
answer very well, but the last has the great advantage of not 
interfering with the general appiications of the extract of tan- 
ning matters. 

The remarkable power of dissolving the hydrates of oxides of 
iron and aluminum possessed by gallic acid, indoced me to try 
its action, as well as that of tannic, on metallic iron. For this 
purpose, 1000 grains water, 25 grains acid, and 100 grains 
iron-wire were introduced into tubes, so arranged as to convey 
the gases evolved to the pneumatic trough, care being taken 
to exclude all air. After a few days, it was found that several 
cubic inches of gas had been given off from the gallic acid 
tube, which, on testing, proved to be nearly pure hydrogen, 
whilst the liquor remained colourless, and only assumed a 
slight blackish-blue tint, when exposed to the air. The iron 
on being taken out, was carefully dried and weighed, and 
found to have lost 1-4 grains. Therefore, gallic acid has the 
property of dissolving iron. It was also observed, that in the 
case of the tannic acid, no gas was evolved, neither was iron 
dissolved ; although the solution had assumed a slight purple 
tinge, which I attributed to some trace of oxide produced on 
the bright surface of the wire, daring its weighing. I also 
tried a similar series of experiments, substituting for the 1000 
grains water, 1000 grains of a solution of sugar, having a spe- 
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oific gr&rity of 1*090; iind obaerred, that although gallic aoid 
acted io the way above described, tannic acid oa the contrary, 
nader the influence of the sugar, attacked the iron and gave a 
bulky dirty purple precipitate. I regret that I had not time 
to examine the nature of this action, neither the peculiar com- 
pound formed by the oxidation of the gallic acid, when brought 
in contact with an acid persalt of iron ; but if circumstanoea 
permit, I propose to return to this subject. 

In conclusion, from the facts contained in this paper, there 
can be no doubt, that tannic acid is the constituent of tanning 
substances, which produces blacks with iron mordants. Second- 
ly, That the reason why gallic acid produces no black dye is, 
that it reduces the peroxide of iron of the mordant, forming a 
colourless and soluble gallate of protoxide of iron. Thirdly, 
That gallic acid has the property of disaolring hydrate of alu- 
mina, and also of separating alumina mordant, from the cloth 
on which it is fixed. Fourthly, That the reason why extracts 
of tanning matters lose their dyeing properties is, that the 
tannin is transformed into gallic acid. Fifthly, That gallic 
acid possesses the property of dissolving iron, and thus lays 
claim to the character of a true acid, whilst tannin not having 
this action, appears to me to be in reality a neutral substance. 
Sixthly, That carbolic acid possesses the property of prevent- 
ing the tannin-fermentation, or the conversion of tannin into 
gallic acid and sugar, or a similar substance, under the influ- 
ence of a peculiar ferment called pectase. 



On the Geologic Range of the Pterygotua problematictia. 
By the Rev. W. S. Symonds, F.G.S. 

" One of the strangest organisms of the formation," says Mr 
Hugh Miller, in " The Old Red Sandstone," " is a fossil lob- 
ster of such huge proportions that one of the average-sized 
lobsters, common in our markets, might stretch its entire 
length across the continuous tail flap in which the creature 
terminated." 

This crustacean is the " Seraphim" of the Forfarshire 
quarrymen, and was for a long time supposed by Agassiz to 
be a " flsh." Mr Hugh Miller gives an interesting account of 
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the TOBtontion of the " lobtter^' by the great ichthyologist 
himself. 

Neuly allied to the Scotch foasil and the recent Limnlna of 
the West ludiee, is the Pterygotas problematicae of the Biln- 
ri&n rocks of England, and the object of this paper is to draw 
the attention of geologists to the remarkable range of that 
crustacean, and the association of a highly-organized £nto- 
mastracan with groups of fosails eo widely separated as are 
the trilobites and mollusks of the " Curadoc conglomerate" 
from the iohthyolites of the " Old Bed Sandstone." 

In the collection of the Malvern Natural History Field 
Club is a portion of one of the " thoracic feet," discovered by 
Mr John Barrow, in the Caradoc conglomerate of Eaetnor 
Park. This foesil is alluded to by Sir R. Murchison (Siluria, 
p. 237}. to whom the circumBtance of its detection was com- 
municated by the late Mr Hugh E. Strickland. It ia associ* 
ated with lingola crumena, Lingula attenuata. Area Eaatnori, 
and Pterinea orbicularis. 

Another "thoracic foot" was found by the writer of this 
notice at the base of the Upper Ludlow shales at Ciorstley 
Common, Newent, Gloucestershire, and was examined and 
named by Mr J. W. Salter. Ehynconella Wilsoni occurs in 
the same rock I 

The fine specimen of the limbs of this PoIteoEoic crostacean 
in the cabinet of the late Mr H, K Strickland, has been fully 
described (Quart. Joum. Geol. Soc, Nov. 1852, vol. viii.) 
by Mr J. W. Salter. The locale of this fossil was in close 
proximity to the Upper Ludlow "bone bed" of Hagley Park, 
near Hereford ; and it was discovered associated with Avicula 
retroflexa, Orthia lunata, and Orbicola rugata by the late 
Mr Mackay Scobie, 

A few weeks ago I examined a fine collection of the remains 
of Pterygotus in the cabinet of Mr R. Sanks of Kingston, from 
the " tilestones" of Bradnor Hill. One of the claws of this 
animal is superior to the fossil of Hagley Park, while thoracic 
feet, spines, and the plates figured (Sil. System, PI. IV., 4 a), 
occur in great abundance. The only fossil hitherto detected 
in the " tilestones," with the remains of Pterygotus, is Lingula 
cornea. The " Arbroath paving-stones" of the Old Red Sand- 
stone contain numerous fossils of the same crustacean (Siloria, 
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347). Thus we have a range for the Fterygotua from the 
Caradoo conglomerate to the Deronian rook of Arbroath 
inclusive — a range even greater than that of the long-lired 
Calymene Blumenbachii. 



NoHce of Shoals of Dead Fish ohserved on the passage 
between Mirimachi, New Brunswick, and the port of 
Gloucester. Communicated by the Key. W. S. Stuonds. 
With some Semarka hy Sir W. JaRBINe, Bart. 

The following is an extract from a letter received from the 
Eev. W. 8. Symonds of Pendock Rectory, GIoiicesterghir«. 
The particulars were oommnnicated to that gentleman by John 
Jones, £aq., Vice-CoDSul at the port of Glonoester to hii 
Majesty the Emperor of Anstria : — 

"Enclosed in a little box is a dried specimen of a small 
' gar fish/ and a paper containing notes from the log-book of 
Oaptain Parsons, of the ship Harbinger, of the track and dates 
in which the fish was found on the passage between Hiri* 
macbi. New Brunswick, and the port of Gloucester. It was 
impossible, in the great distance through which be sailed, to 
pull up a ship's bucket without four or five dead gar fish. It 
appears the fish were most numerous in that latitude through 
which the volcanic band of Iceland, the Azores, the Canaries 
and Madeira just strikes, and I believe, therefore, that the 
immense shoals must have been destroyed by submarine vol- 
canic action, and we may thus Team a lesson of the manner 
in which some of our fish-beds have been formed, and even of 
the destiiiction of genera and species." 

The above short extract is of very great interest. The 
specimen of the fish itself, as nearly as can be made out from 
the state in which it was dried, is the Sygnathus anguineus — 
a species inhabiting the British seas, but having a consider- 
able extent of range southward. Mr Yarrell informs me, 
he has seen specimens from the latitude of Madeira ; and this 
fact is of some importance, as it renders it more probable that 
the destruction was caused by submarine disturbance taking 
place within the eone to which Mr Symonds alludes. 
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In the notice of the insular YoIcaQo, Hothftm islanil, which 
was raised in the Mediterranean, near the coaet of Sicily, in 
1831, " a great qnantity of dead fish was observed floating in 
the Bea the day before the island itself was discovered ;" and 
any similar convnlsion which tears open the bottom of the 
deep, and goes through all the phases of an active volcano, 
only submerged from human sight, must be fatal to all animal 
life in the vicinity ; bat the extent acted upon need not neces- 
sarily be so great, and the deadly bounds of the convulsioa 
may take place within the limits of a few, and more especially 
within the particular habitat of some one species. That these 
submarine volcanic actions have been the cause of death to the 
species which form many of our fossil fish-beds is most likely, 
but it does not follow that these always took place in the vici- 
nity of the [«esent locality of the bed. Whoever the primary 
destruction of the Sygnathus occurred, it is not at all |ffobable 
that it extended over nearly the whole range where they were 
seen by the captain of the Harbinger — it is much more likely 
that they were then being carried away by currents from the 
scene of the eruption,and we can easily conceive them so carried 
er drifted into some bay, or eddied into some hollow, and there 
deposited in mass ; and the same causes would, ere long, cover 
them with a layer of sand or muddy silt, and place them in a 
modem fish-bed, far from the place of their destruction, and 
remote from the locality where the spedes was known to exist. 
Or if some shallow estuary happened to be the locality to 
which they were carried, and if they were left there during 
the ebb of one single tide, exposed to the sun and winds, the 
upper layer, at least, would be dried, bent, and crooked in 
every shape, their mouths open and their fins distended, and 
in such forms would they be sanded and silted over. We are 
not, therefore, in the case of fossil fishes, to consider that they 
always inhabited the localities in which they are now disco- 
vered. The Sygnathus was drifting over a range of many 
miles ; its comparatively hard covering would permit it to 
stand immersion without decomposition for some time, and the 
state of its preservation, wherever it happened to rest or be 
laid, would be perfect, just according to the time of its expo- 
sure. It ia remarkable that no other species was observed by 
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Captftin Parsons, either dead or dying, through the long track 
in which he observed the " gar fish ;" which we wonid account 
tor either from the peculiar floating properties that would he 
poasessed by a hard-skinned Sygnathus, or by the limitation 
of the range of the destroying agent ; but although we cannot 
distinctly account for this circumBtance, the fact is of inte- 
rest as showing the occurrence of apparently similar causes in 
t^e destruction of the individuals forming the ancient fish- 
beds, which are sometimes filled almost with one species only. 
The accompanying figures, taken from Captain Parsons' log, 
point out the track of the Harbinger in which the fish were seen. 



fiAT. S. 


LOM8. W. 


L* 


. N. 


LoKO. W. 




39° 


0' 


16° 


66' 


22° 0' 


46° 49' 


31 


10 


46 


32 


20 30 


*6 2* 


31 


IS 


47 


40 


19 35 


46 22 


29 





47 


G6 


19 10 


16 16 




10 




34 


17 49 


46 10 


S6 





48 


14 


\3 47 


4S BS 


23 


46 


49 


36 


13 17 



On a Simple Method of diatrihuting naturally Diverging 
Mays of Light over any azimuthal angle, tdih descrip- 
tion of proposed Spherico-Cylindric and Double-Ct/lindric 
Lenses, for use in Lighthouse Illumination. By Thomas 
Stevenson, F.R.S.E., CSvil Engineer. (With a Plate.) 

The diacatoptric apparatus of M. Augustin Fresnel is ad- 
mirably adapted for the use of such fixed lights as require to 
be constantly visible in every azimuth. There are, however, 
many situations where only a small portion of the horizon re- 
qnires to be constantlyilluminated, and yet that portion may still 
be too great to admit of being lighted up by a single parabolic 
refiector, the divergence of which does not exceed 15°. In such 
cases the engineer has hitherto been contented, for want of more 
perfect apparatus, either to employ a segment of M. Fresnel's 
diacatoptric arrangement for fixed lights already referred to, 
or to have recourse to several parabolic refiectors, each of which 
requires its own separate lamp. When half the azimuth re- 
quires to be illuminated, the use of one half of the diacatoptric 
apparatus, having a spherical mirror behind, is perfectly legi- 
timate, but where the arc to be illuminated is small, much light 
would obviously be lost. A better effect would probably result 
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from using several parabolic reflectors, bat these at first are 
Qostlj, and, what is worse, the annual expense of mEuntuning 
■0 many independent burners is ver; great. 

In order to supply this deficiency, I have already, in my 
description of the Holophotal syetem of illumination, published 
in the Transactions of the Koyal Scottish Society of Arte 
for 1650, proposed a method of distributing all the diverging 
rays which proceed from a fiame over 90° of the horizon. It 
is, however, often desira'ble to illuminato both larger and 
smaller arcs than the qnadrant, and I now proceed to explain 
a simple method of attaining this end. 

The whole diverging sphere of rays proceeding from the 
lamp is, in the first place, collected into one beam of parallel 
rays by means of a holophotal apparatus, and the rays so 
united are afterwards subjected to a second action, by which 
any desired amount of divergence may be produced. 

In figure 1 (Plato IV.), a represents a parabolic conoid, 
truncated at its parameter ; 6 is a hemispherical mirror ; and I, 
a lens which, when placed at its proper focal distance from 
the flame, subtonds the same angle from it as the onter lips of 
the paraboloid. The hemispherical refleotor occupies the place 
of the parabolic conoid which has been cut ofi* behind the para- 
meter, and the flame is at once in the centre of the hemisphe- 
rical mirror and in the common focns of the lens and paraboloid. 
Such an arrangement of optical agents constitntes a holopho- 
tal apparatus ; for if we suppose the whole sphere oF rays 
emanating -from the flame to be divided into two portions, 
lUmely, the hemisphere of front rays and the hemisphere of 
back rays, it is envious that part of the exterior or front hemi- 
sphere will be intercepted by the lens, and made parallel by 
its action, while the remainder will be intercepted and ren- 
dered parallel by the paraboloid. The rays forming tJie 
poeberior hemisphere, and which fall upon the hemispherical 
refieotor, will be sent back through the focus in the same lines, 
but in opposite directions to those in which they came, whence, 
passing onwards, they will be in part refracted in a parallel 
direction by the lens, and the rest will be reflected in a paraDe! 
direction by the paraboloid. The back rays thus finally emerge 
hiMisontallyin nnion with the rays from the anterior hemisphere. 

D.D.t.zeabyG00glc 



Illumination of small Arcs oftha Horizon. 27B 

. This inBtnmieDt, therefore, fulfils the condition of collecting 
the entire sphere of diverging rays into one parallel beam. 
Ijet e c, figs. 1 and 2, represent a series of straight prisms 
placed Tertically and in front of the apparatus just described, 
and suppose their horizontal cross sections to be similar to 
those of the lens I, and their length to be equal to the greatest 
diameter of the paraboloid. It is obvious that the parallel 
rays impinging upon these prisms will be refracted in the 
horizontal, but will suffer no deviatioo in the vertical plane. 
The horizontal refraction will be similar to what takes place 
St the lene I, bat will lie in the opposite direction, so that the 
rays will converge to a focus, f, in front, and will again 
diverge from that focus in the same angle in which they were 
made to converge towards it. An observer at any point in the 
azimnthal angle, G,/, H, will therefore have the benefit of a 
vertical strip of light whose height will be equal to the diame- 
ter of the paraboloid, a a, and whose width will be propor- 
tioned to the breadth of the flame employed. The principal 
objection to this arrangement is the inequality which must 
obviously exist in the intensity of the light as the observer 
passes &om the middle of the azimuthal angle where the light 
will be brightest, towards the limitsof that angle on either side 
where it will be weakest ; for the lateral prisms do not inter- 
cept so large a portion of light as those which are nearer the 
centre of the beam of parallel raya. 

In order to remove this objection, as well as to reduce the 
loss of light cansed by absorption, I propose to use several 
seta of straight prisms, instead of having a single large one 
embracing the whole width of the holophotal apparatus. Such 
an arrangement is shown in figs. 3 and 4, in which is also re- 
presented the most perfect form of holophotal apparatus, in 
which totally reflecting prisms p and b are substituted for 
metallic reflection. The loss by absorption, which in metallio 
reflection amounts to about one-half of the whole incident 
light, is thus saved. It is unnecessary here to give a detailed 
description of this apparatus, as I have published it in th 
Transactions of the Eoyal Scottish Society of Arts, vol. iv., 
and as I have already in this paper fully described the nature 
of the holophotal action in the case where metallic reflection 
is employed. 
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Let oi snppose, then, that the parallel rays proceeding from 
this apparatus are required to be deflected through a larger 
horisontal angle than in the former case, and that it is farther 
desirable to spread the rajs more uniformly over the arc to be 
illumiDated. Instead of one set of the straight refractors which 
are used in the former case, let there be four sets of such refrac- 
tors, c e, figs. 3 and 4, each having two totally reflecting 
Eb^ight priBma, whose horizontal cross section is similar to 
that of the totally reflecting prisms pp, which are ased in the 
holophotal apparatus of glass. Each set of refracting and 
totally reflecting straight prisms will have its own focus f 
in front, from which the rays will diverge through the azi- 
muthal angle due to the number of the prisms in each set, so 
that the denser, as well as the weaker portions of the light, 
will thus be destributed with sufficient uniformity over the 
whole arc. The same principle will also be found very useful 
for Apparent lights,* where the light near the confines of the 
illuminated arc has been found to become faint. 

In order to save the loss of light due to the absorption and 
superficial reflection resulting from the use of two optical 
agents, I propose, in certain cases, to substitute for the lens 
commonly employed one on a new principle, having one side 
ground into the form of the straight refracting prisms c, c, c, c, 
shown at figs 5, 6, 7, while the other side remains convex, but 
o/ different radius. Fig. 5 shovB the elevation of the outer sur- 
face of a lens on this principle, while fig. 6 shows the elevation 
of its inner surface, and fig. 7 its middle horizontal cross section. 
In the lens which I have represented in the figures, the rays con- 
tained in the larger conical angle ai, /, x, are spread over the 
smaller horizontal angle x f x. The want of divergence which 
has often been complained of in the large polyzonal lenses in 
our revolving lights might easily be remedied by adopting this 
principle of construction. The convexity of the strught 
prisms in the borisontal plane would of course in such a case 
be very small. The bull's eye lenses used in hand lanterns, 
or in railway signal lights, might also with advantage be made 
on a similar principle. 

* Vide DeBEription of the SCornoway Apparent light, ereclad on a mink Ttulk 
in Stornoway Bay, the illumlDation of vblcb la derived from a diituit iunp 
■ituatsd on the ibore.— IVofu. £ay. .Scott. Sac. ofArUfor 1864. 
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It would, however, be better to grind one of the sorfaceB of 
tbe lens above described into concave cylindric grooves instead 
of convex cylindric prisms, thus making the lens of a meniscal 
section with one surface spherical, and the other' eylindric, ae 
shown in fig, 8.* A meniscus lens, having its different rings 
cut out, or stepped on both sides, would also be preferable to 
the plane convex form which is used in lighthouses, whether 
for fixed or revolving lights, as the thickness of the glass 
would be much decreased. My friend, Mr James M. Balfour, 
has suggested to me that good curves might also be ob- 
tained by placing the straight prisms horizontally on the 
outer face, thus making the horizontal section plano-convex, 
with such a cnrvatore as to reduce the divergence to the re- 
quired angle, while the vertical sections would be doable con- 
vex, the outer curve being sach as to render parallel the 
diverging rays as altered by the inner face. 

A like effect might also be produced by making doi^le 
eylindric a portion of one-half of the refractor which forms 
the middle compartment of Fresnel'e fixed apparatus. Let 
us suppose a middle sector of this hoop of glass of such a num- 
ber of degrees as the case may require, to be flanked on each 
side by the supplementary sectors, having their convex sur- 
faces next the flame, and their outer surfaces ground into 
straight refracting and totally reflecting vertical prisms simi- 
lar to those which I have already described for the outor face 
of the annular lens. The inner fece of this refracting hoop 
will parallelize the rays in the vertical plane only, while the 
outor surface will produce either such an amount of direct 
divergence, or such an amount of convergence as will cause 
them ultimately to diverge through tbe desired angle. The 
same principle might be applied to the totally reflecting prisms 
when they form part of the apparatus, but the construction 
would probably be attended with too great difficulty. t 

HDiNBDBon, Feb. 12, 1865. 

* Mr Adie has latelj made tor me Udus of tbe forma shovrn kt flgc 7 uid 8. 

t The double eylindric refractor might be found Beryicertle for dimlniahlng 
tbe divergence of tbe light in the Dbvj lamp, u well &■ far nae in lightboose*. 
Tbe effect would be incresied by s back reflector of glazed earthenware or 
zinc, both of which materials I have found give a good light, and reqairs 
almost DO cleaning. 
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On Annelid Tracks in the Equivalents of the Millstone Qri1» 
in the South-west of the County of Clare. By Eobert 
Harkness, Esq., F.R.S.E., F.G.S., ProfeBWr of Geology, 
Queen's College, Cork. (With a Plate.) 

The exietence of Annelida daring the paleeosoio formations 
is manifeBted in two conditions. In the one, we hare the 
shelly envelope which invests the order Tnbicola, in the form 
of serpolites ; and in the other, the tracks of the orders Abran- 
cfaia and Dorsi-branchiata are fonnd impressed on deposits 
which were, at one time, in a snfficientlj soft state to receive 
the impressions of the wanderings of these animals. 

Among the strata which have hitherto afforded annelid 
tracks, those which, in the connty of Clare, represent a portion 
of the equivalents of the millstone grit, contain such tracks, in 
their most perfect state of preservation in great abundance ; 
and these strata also furnish evidence concerning the circom- 
stances which prevwled during their deposition. 

The locality of these strata is the neighbourhood of Kilrosh, 
on the banks of the Shannon, in the southern portion of the 
connty. Here the deposits consist of strata which have a 
flaggy character; these have been extensively wTODght at 
Money Point, about four miles east from Eilrash, and they 
supply the flags which are commonly used in the towns of t^e 
sonth of Ireland. The beds vary somewhat in their nature, 
and with this circumstance they present different phenomena. 

The higher portion of the deposits contain flaggy beds of a 
light gray colour, haring sometimes a slight green tinge. These 
flags are thin-bedded, and aUbongh devoid of annelid -tracks, 
they fure marked with impressions of plants, principally cala- 
mites, in compressed fragments. 

These higher flags also, in some instances, afford very beau- 
tiful ripple-markings, which are frequently so perfect as \x> 
enable us to judge from them of the direction of the wind 
&om whence they resulted ; and this appears, for the most 
part, to have been from the south, the larger slopes of the 
ripples pointing in that direction, the more perpendicular sides 
being towards the north. 
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These greenish-gray flags, sb they pass downwards, appear 
to lose the remaicB of plaots, bat in the place of them we have 
the annelid tracks, at first rather sparingly, but at a slight dis- 
tance below these seem to occnr in considerable abundance. 
"We have the greatest amount of these tracks in the lower beds 
of the quarry, and here they present a different aspect, the 
nature of the flags and their colour also varying from the 
higher portions of the strata ; and the most abundant oceur- 
renoe of these impressions is in the strata which have a dark 
colour, and these dark-colonred fla^ constitute the portion 
which is wrought for commercial purposes, the higher and 
lighter-coloured flags being rejected as rubbish. With these 
dark-coloured flags there occur intercalated beds which are 
devoid of the flaggy nature, in a great measure, not being 
easily divided along the laminae of bedding ; and these are 
regarded as building stones. The latter prevail most abun- 
dantly in the lower portion of the flaggy strata, and they gra- 
dually assume a more important position, until they form ex- 
clusively the lower portion of the more solid strata as here 
exposed. 

The inclinatioa of the strata which form the deposits at this 
locality is towards the north, at an angle of 15°. Beds of a 
similar nature seem to form the whole south-west portion of 
the county of Clare ; and we have them well developed at Kil- 
kee, aboat nine miles north-west from Kilrush. Here they are 
also worked for flags and bnilding-stones, and they present 
the same lithological features, and afford the same fragments 
of plants, as well as tracks of annelids, as occnr at Money 
Point; and in every respect they appear identical, having the 
same angle of inclination and direction of dip at the qnarry 
where diey are wrought. 

This, however, so far as respects the latter, appears only in 
local eircnmstaiLceSi since we find the same deposits, which are 
well seen in the cliffs of this coast, in the neighbonrhood of 
Kilkee, having various inclinations and directions. 

Beferring more particolarly to the annelid tracks, these 
oconr in three eonditions. When they are in their most perfect 
state, in the faces of the higher greenish-gray flags, they have 
the form of meandering tracks, about half lui inch across, aod 
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their mai^ns crensted. A distinct raiBed lice traverses the 
centre of these tracks, and the interval between this line and 
the crenations is marked bj & saccession of other lines at right 
angles to the centre one ; and these seem to have had their 
origin in the rings of the body of the annelid. This being the 
appearance usually presented by the npper side of the fiags, the 
under side of which affords natural casts, the tracks appearing in 
relief. This perfect state of the tracks does not prevail to the 
exclusion of more imperfect ones, for these perfect tracks ma- 
nifest themselves only to a small extent, and can be gradually 
traced, losing their perfection, until the crenations and the cen- 
tral line disappear, the track assuming the form of a slightly 
depressed sinnons line. 

From the nature of these tracks, when most perfect, we have 
evidence of some features in the structure of the animals from 
whence they originated. The outer crenated margin resulted 
from the organs of locomotion of these animals, the cirW, and 
we may consequently infer that these annalids appertained to 
the cirrated tribe rather than to the order of Ahranchia, as this 
is represented by the present genus Naie. 

The transverse lines which cover the impressions point ont 
the annelid structure, and at once show that these impressions 
have not arisen &om the wandering of molluscs, the tracks of 
which are sometimes seen on the surfaces of the sandstone 
strata; and the central line results from the ventral arch, 
which in this class runs along the central portion of the lower 
side. 

The nature of the tracks, as they occur in the lower dark- 
coloured flags is somewhat different. On the npper surfaces 
of these they appear also in the form of sinnous furrows, 
about the same width as the more perfect tracks of the higher 
flags. Here, however, they rarely present crenations, being 
regular on their margin, and having, in many instances, the . 
impression of the ventral arch distinct. In these lower dark- 
coloured flags traces of annelids are not confined to the sur- 
faces of the strata exclusively. The inner parts of these flags 
very often furnish traces of annelids to a greater extent Uian 
even the surfaces of the beds themselves ; and these too are 
usually marked by such circnmstances as support the infer- 
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enoe that they have sprung from somevhat different circum- 
Btances. When these flags are divided along the laminte of 
bedding, the lower surface often presents the aspect usually 
afforded by the higher natural surfaces of these dark-coloured 
flags, having the sinuons line, with traces of the ventral arch. 
The surfaces of these sinuous lines, as they are exposed by the 
cleaving of the flags, are in general much finer, and we com- 
monly find that they are filled with the substance of the stone, 
appearing in the form of a thick worm, a transverse section of 
which has a particular shape, and on applying the split sur- 
faces to each other, it can be seen that these apparent track b 
are really the burrows of the annelids in the stone, when it was 
originally mud, and not tracks on the surface of the sea-bot- 
tom. These ancient burrows bear every evidence of having 
been lined with mucus, as are the recent burrows of this tribe 
of animals ; and into these burrows the mud has flowed, filling 
them up, and now furnishing the worm-like bodies which are 
exposed on the split surfaces of the flags. 

These worm-shaped bodies give to us the shape of the bur- 
row, which was meandering, and flattened perpendicularly. 

There is another circumstance which the surfaces of the 
higher greenish-gray flaggy strata sometimes presents, which 
consists of a small funnel-shaped cavity, forming the entrances 
into these burrows. 

The various appearances of the tracks, and the nature of 
the strata with which these are associated, furnish some im- 
portant information concerning the conditions which obtained 
when this portion of the millstone grit series was being depo- 
sited. With regard to the tracks themselves, these, from their 
various states of perfection, indicate that, in some instances, 
the mud which now constitutes these flags had been in diflerent 
states, as concerns consolidation, at the time when it was tra- 
versed by these animals. It sometimes appears to have been 
in a state so saturated with water that it assumed a pasty 
condition, partly flowing in upon the tracks after these had im- 
pressed its surface, and obliterating the markings of the cirri, 
At other times it seems to have been sufficiently consolidated 
to afi'ord the requisite conditions for more perfect tracks, as in 
the case of the higher greemsh-gray flags. Sut even here, we 
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often, aa already state'1, see theae more perfect tracks becom- 
ing less distinct, leading to the inference, that while Bome 
portions of the bottom of the sea, occupied by this lighter mud 
were comparatiTely hard, others were so soft as to flow id 
and in part efface the impreBsions. This is a circumstance 
which occnrs not only with sonelid tracks, bnt likewise with 
the impressions of reptilian footprinte, as these are seen on 
some of the faces of the Bnnter sandstone strata. In this 
Utter case, although the conditions under which footprints 
were formed were different, being generally the result of the 
wanderings of reptiles on a sandy shore ; still the caose of their 
partial obliteration was the same, namely, the flowing of aand 
saturated with water into the impressions after the foot had 
been removed- 

The occurrence of annelid tracks is not confined to the flag- 
stones of the county of Clare, although these possess characters 
which are the most perfect and beautiful of any which have 
hitherto been discoTcred. They are met with in many of the 
palteosoic rocks, and frequently under the same conditions in 
which they occur in this locality, namely, on the surfaces of 
the flagstones. Sir Roderick Murchison, in the Silurian sys- 
tem, figures a track from the schistose building stone of Llam- 
peter, which he calls Neritea SedgwicH, and this has a great 
resemblance to the impressions on the flags of the county of 
Clare. Markings of a similar nature also occur among the 
lower Silurians of the south of Scotland, and have been named 
CroBSopodia by Professor M'Coy, and described by him in the 
aeeount of the fossils added by Professor Sedgwick to the 
Woodwardian Museum. Tracks somewhat resembling those 
of the county of Clare, both in nature and age, are mentioned 
also by Mr Binney, as being present in the flagstones of Hut- 
ton roof, near Lancaster ; and these are described by him in 
the Transactions of the Literary and Philosophical Society of 
Manchester, vol. s., p. 189. This geologist also mentions an- 
nelid markings which are found in the form of holes in the 
flags of the lower portion of the Lancashire coal-field ; and the 
npper portion of these holes seem to have a great affinity to 
the funnel-shaped cavities which the entrances into the bar- 
rows of the annelids present, as Uiey are seen on the fforfaces 
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of the Money Point flaga, and these holes, Mr Binuey re- 
gards as haying resulted from the Dorsi-branchiat annelid, 
to which he applies the name of Arenieola carbonaria, con- 
sidering it as the ancient representative of the Arenieola pis- 
catomm, or lug-worm of onr present sandj shores. The 
Lancashire markings do not afford the crenations vhich ac- 
company the tracks on the Sags of the county of Clare, and the 
deposit in which they occur is of a somewhat different mineral 
nature, haTing more of a sandy character than the equivalents 
of the millstone grits as they are represented by the deposits 
of Money Point and Kilkee, where the beds seem to have been 
originally of a more muddy nature, and probably where a dif- 
ferent habitat prevailed. 

The animals which impressed these Irish flags appears to 
have been w^idely different from those which have burrowed in 
the deposits which now form the flags of the lower portion of the 
Lancashire coal-field, since, in these latter, neither the entrance 
into the burrows nor the burrows themselves, equal the annelid 
burrows of the flagstone of Clare ; the former having only 
a diameter of ^th of an inch, and being apparently round, 
while the latter are ^ an inch in breadth, and have their form 
flattened longitudinally, which gives to them on transverse 
section, the lenticular shape already referred to. From their 
crennlated margins, which wonld indicate that the cirri were 
more perfectly developed in the annelids to which we owe these 
tracks, it would seem that they are more nearly allied to those 
which have impressed the strata of the older formations, than 
to such as have left their markings on the English carbon- 
iferous deposits ; and if we adopt the generic appellation of Sir 
JRoderick Murchison, they might be considered as' the car- 
boniferous type of the ancient Neritea, and be designated 
Neritet oarbonarwts. 

Nerites carhonarius (Hiarkness), Plate V, 

Traoks, when in their most perfect state, ainuoua, about ^ an 
inch in breadth, and having a central line running along them, the 
result of the ventral arch. The sides of the tracks crenulated, 
the effect of the cirri which seem to have been largely developed. 
Where the bnrrowa are seen, these appear in the form of sinuous 
hollows which have been filled np with mud, and these hollows 
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which were originally lined with mucus, preseai, on traiuvene 
section, a lenticular form, and also show on their lower side the 
raised central line produced by the ventral arch. 

Locality. — Occur in great abundance, and in a very perfect state, 
in the flaggy equiralente of the millstone grits at Money Point, and 
at Kilkee in the south-west of the county of Clare. 



Description of New Coniferous Trees from California. By 
Andrew Murray, W.S. 

The expedition, in the course of which the trees now to be 
desoribed were found, was undertaken by my brother, Mr 
William Murray, last autumn. He was joined by Mr A. F. 
Beardsley, a gentleman from whose energy and knowledge of 
the mode of life in the regions they traversed, he derived much 
asstatanee. They left San Francisco in the month of Septem- 
ber, and directed their course northwards and eastwards, bo 
as to explore the country lying between the coast range and 
the Kocky Mountains. For a great distance their researches 
were not rewarded by the discovery of anything of much in- 
terest or novelty, and they were almost despairing of success, 
when they came upon one of those patches of country so cha- 
racteristic of North-western America, in which were crowded 
together a number of totally new species, as well as several of 
the rarest of those which have been already described or intro- 
duced into this country. 

Among the pines they found and procured seeds oi Ahiu 
nobilis and grandis, Pinus Jeffrejfi, monticola, Benthatniatta, 
tuberoulata, Lambertiana, &c. Whilst camped amongst 
these their attention was a good deal directed to their growth 
and habits, and some of the information which they acquired 
regarding them might be practically useful to the cultivators 
of them in this country. For instance, the difficulty of procur- 
ing sound seed of Abiee nobilis and Abies grandis is well 
known. No collector who has met with it (aud a number have 
gone expressly to secure it) has omitted to send it home ; bnt 
(with the exception perhaps of the seed sent by Douglas) I be- 
lieve it has invariably arrived so bored and worm-eaten by 
maggots, that it has germinated only in rare instances. The 
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supply of th«e« treest (hpt«foft, cotktitiAeB to h6 deiwndent npon 
gr&ftB And dUttidga, df course &t A high price. Various causes 
&aVe been Alleged u the grauod of these failures, the most 
«otamo& BUggestioA beibg the eateteaenesa Of the collector ia 
not Mlecting perfetitly souiid seed, aild traut of care and atteO- 
lioiL itt packing. Mjr brother's obserrAtions have BAtlsSed him 
that to beithet of theao Can previous failures be justly attri- 
bated. They tat entirely airing to the cones of the trees being 
80 uniTersally attacked by aa insect that it is taatter of the 
greAteet difficulty to find an Ubtonched done. It was obly after 
etamining the prodtlce of hundreds that my brother iraa able 
to aecafe a yerf few in toleftWe condition. At no period of 
their growth did he find the tlones free from it. The insect 
appears to lay its egg in the seed «hile the cone ia still in its 
green and tender state. Probably it Could not penetrate the 
hard husk of the seed in its mature state, and in the majority 
of cones almost every seed will be found with a maggot in the 
kernel while it is still unripe. What species of insect it ia, we 
tA&not yet t«ll. The gmb is obviously the larva of A coUop- 
lereua inaeet, Mid I hope shortly to know more, as I am at 
'present in process of attempting to breed some living speci- 
mens whiuh ny brother bronght home. He found no perfect 
insect in or among the cones, with the exception of a single 
specimen of an Agathiditim, which he shook out of a heap of 
cones. Neither the larva of this minate beetle nor its habits 
Are yet known, so that we cannot say positively whether it ia 
the Culprit here or not ; but so far as an inference may 
be dmim fron the knoirn habits of the perfect insect, tthich 
frequents decaying vegetable matter, I should say it is not. 
from the appearfttioe of th« larvti I think it is more likely 
to be an Anohiam, in partial confirmation of which I may 
taentioa that in i/tm of the consignments aent home by 
JeflVey,- th^m was found AftiOfig the debris a considerable nuiQ- 
Iter of Ihing f(pi6ciMefis' of an Anobium closely allied to our- 
AnoHbOt nkoUe And AbUtii, both of which feed upon soute 
f&ifiim of iJW fir-tree^. I cannot charge my memory Whether 
these speeimens came ift the consignment of whieh seeds of 
(he A . noMlie formed a part or not. Whatever be the species, 
it bt obvious that it mtxA be fouftd in liUmenSe numbers at the 
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aesson vfaea tbe perfect insect is eclosed. It also appe&ra to 
be widely distributed, having been fotmd so nniTeraally, from 
wfaaterer locality the seed may have been taken ; so that, un- 
less some fortunate season occurs unfavourable to the ezistence 
of this pest, it appears probable that these magnificent and 
beautiful species are likely to continue scarce and valuable in 
this country, the small quantity of good seed likely to be pro- 
cured by a collector not being sufBcient to repay the labour 
and expense of procuring it. 

But the discussion of such points relating to trees already 
established in this country is foreign to our present purpose, 
which is simply to describe one or two new species which vere 
found associated with these pines. 

The first of these is & species of Pinus, which we have 
named Beardel^i, in honour of MrBeardsley. 

IHnitt Beardshi/i. Plate V[, 

P. foliia ternU, longie; vaginia curtit, corrugatfs; gtrobilii, 
oblongia eguilateri-ovati^, aggregaiis ; sguamie apice quad- 
rangulie, umbilico tnediocri ; elevato mucronatis ; mucrone 
tenui veretu basim defiexo ; spermodermate maculato. 

Habitat in California in montibus interioribus circa lat. 
41° Bor. ; alHludine 5000-6000 ped. 

Leaves in threes, about six inches long, firm, numerous, 
roughened by projecting points along the midrib and edges, 
the points directed to the tip of the leaf. Sheath short, about 
an eighth of an inch in length, coarse and corrugated. Coum 
growing on a short thick peduncle, aggregated round the 
branch, generally from 3 to 5 ; 3 inches long, and 1^ across, 
or nearly 5 in circumference at the broadest part, of a some- 
what prolonged elliptical shape ; and the difierence in the 
appearance of the scales on the outer and inner side of the 
cone is trifling. Scales an inch long, with a not very pro- 
minent apophysis. The medial line, crossing the exposed part 
of the scale, generally runs nearly across the middle. A tJiin 
small sharp hooked prickle, nearly a line in length, pointB 
towards the base of the cone. Seeds winged with a speckled 
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spermoderm, about 1^ lines in length, wing T-Sths of an inch 
in length, pale brown, semitransparent, darker at the tip, and 
Tvith brown streaks running longitudinally. 

The tree is of great beauty and size ; one which was cut 
down measured 123 feet in height, and 44 inches in diameter 
at the stump. Another tree near it measured 17 feet 4 inches 
in circumference at three feet from the groimd. The stem 
was a rery handsome column about 30 feet to the first branch ; 
timber good and clear. It was found on the top of a moun- 
tain, in lat. 41° N., at the same altitude as Pinue Jefreyi and 
monticola, and AMes grandie, and higher than P. Btntha- 
fniana and Lambertiana. 

This and the following species {Craigana) seem to hare 
more affinity with P. Benthamiana than any other described 
species. But the present species has the points of the umbo 
of the scale pointing towards the base of tbe cone, while in 
Benthamiana they point to the tip ; tbe cone of Benthamiana 
is 5 inches long, while Beardsleyi is only 3 inches. The 
leaves are 11 inches in length, while in Beardsleyi they are 
only 6. The sheath of the leaf in Benthamiana is an inch 
long, while in Beardsleyi it is only an eighth of an inch. 
The wing of the seed of Benthamiana is much larger and 
longer than that of Beardtleyi. The timber of Beardsleyi 
is homogeneone all through. Tbe heart of Benthamiana is 
redder than the sap wood, and the sap wood occupies a great 
breadth of the stem. Beardsleyi grows much further up the 
mountains than Benthamiana. The distinction between the 
cones of these trees will be sufficiently seen from the rough 
etchings which I have given. The figure of the cone of Ben- 
thamiana is copied from that given by Hartweg. Like all 
that gentleman's figures and descriptions, it is very charac- 
teristic of the cone as it is generally found, but it is inaccurate 
as a representation of the cone in its complete state, in bo far 
that it represents the hooked umbo as pointing to the base. In 
point of fact it does take a bend in that direction, but the 
prickle which terminates the umbo takes a sudden turn back- 
wards, and points to the tip like the following species (Craig- 
ana). The prickle in the specimen, from which Hartweg's 
figure has been taken, has obviously been rubbed off, which 
D 2 
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gives a false impreBsion of the directioii of the nmbo. There 
can be no doabt about this, becanse my brother fotmd all 
Hartweg^B locaJitieB bo strictly correct that he could reoogniee 
the very patches of different trees that he describes having 
net ; and he took his observations on the cones, &o. of Ben- 
Ihamiana from the very clamp of that tree described by 
Hartweg, aa found by him near Santa Cruz. There was no 
other tree, or clump of trees, for a great distance, with which 
it could be confounded. 

There is also eome resemblance between this Hne {Beardt- 
letft) and P. ponderoaa, as was well suggested to me by Dr 
Undley ; but the shape of the cone, and the size and shape aS 
the seed and wing sufficiently distinguish it. In P.ponderosa 
the cone tapers to both ends, while in this it tapers to the 
point Its seed does not appear to be speckled in any figure 1 
have Been (I have not seen any specimen of the seed itself), 
while this is. The sheath of the leaf in P- ponderoaa ia smooth 
longish, fine, and tightly fitting, whereas in this it is shor^ 
corrugated and rough ; and the leaf of ptmderosa ia nearly 
twioe as long, being 9 to 11 inches in length, in place of 6 
inches. Its leaf also wants (or nearly so) the projectang points 
which roughen that of Beardsleyi, so that the leaves can be 
distinguished by the feel, or drawing them forwards between 
the fingers. 

Plnus Graigana. Plate VIL 

P./oliu temU, delicatia; vaginia longit tenerii ; strobilii 
fer«^utlaUri-ovati»p€dunettlatUaffffreffaii«; equamut^Met 
guadranpulia, umbilieo nediocri elevate tnuerotiatia, ow 
erona versus apicem tpeetante, tpemiodermate maeahtio. 

Habitat in California, draa lat. 41° Bor-t aititui^t 
4000-5000 pcd. 

Leaves in threes, 4^ inches long, this and fine. Sheath 
\A inch long, fine, smooth, and tightly fitting. Cona 
light brown, 3 to 3^ inches long, and nearly 2 inches across, 
and about & inches in circumference at the broadest part; ob- 
long elliptical. There is a little difference between the Bcales 
on the outer and inner std«, those on the outer bedng rather 
more developed, bak it ia not rery mariced. Scale* an laek 
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long, with s strongly- m&rked apophjaia. The medial line 
crosses the exposed part of the scaJo within a third of the top. 
A pretty strong short-hooked utnbo, after making a short ourvo 
towards the base, points to the tip of the cone. Seeds winged, 
. ^th of an inch in length. Spermoderm speckled. Wing ^ths of 
an inch in length, and nearly f ths of an inch across, pale fawn- 
coloured, darker at the tip, and with purplish-brown streaks 
running lon^tndin ally. Therei8a8mall,rounded,pnrple-tipped 
Ijract, ^th of an inch in length, at the base and back of the scale. 

It Offers from the preceding species {P. Beardtleyi) in 
having the prickle of the scale pointing towards the tip in- 
stead of the base. The prickle, too, is strong and firm in Craig- 
ana; in Beardtleyi it is small and weak. The apophysis^ 
or excrescence on the exposed part of the scale, is smaller in 
point of space, but more prominent in Craigana than in 
Beardgleyi, which has the exposed part somewhat flat, while 
in Craigana the upper part projects over the lower. The 
wing of the seed of Craigana is shorter, and relatively broad- 
er. The seed is nearly twice the sise of that of Beardtleyi, 
alUiough the cones are about the same size. The leaf of 
Craigana is finer than that of Beardsleyi, and not so long. 
The sheath of the leaf is finer, and considerably longer. 

Craigana was found on the same mountains as Beardsteyi, 
but growi&g lower down, and below it again appeared Ben- 
thamiana. It spreads its branches, wider from the stem than 
Benthamiana, and sheds its seed a month later. 

My brother and I have dedicated this handsome pine to 
Sir William Gibson-Craig, Bart., whose enthuaiasm has done 
so much to promote the cultivation and introduction of new 
pine trees, and who, in pu ticnlar, was one of those who chiefly 
coodoced to my brother ondenaking the expedition, of which 
this pine forms part of the fruits. 

Ahies Hookeriana. Plate VZIL 
A.folUi Curtis, utrinqwe coneoloribus ; strobilU cglindricie, 
pallide-fulvis, bracteoiii tenuUme minuUs ad baaim squama- 
nan stride applicatis ; aquamis eoncavis et non erenulatit^ 
Habitat in California. ^in Uadem montibtts qvatn pr€cedfn», 
ted majore altitudine. 
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Leaves slightly cnrTed, with a rib in the middle, both above 
and below, and sometimea depressed above, so as to give the 
leaf a triangular or boat-ahaped form ; from ^ to ^ths of an 
inch long, not silTory beneath. They are closely but irregu- 
larly set along the young branches, chiefly on the upper side 
of the branch, except at the extreme shoot, vhere they closely 
surround the whole twig. The general appearance of the fo- 
liage is crowded. Cones cylindrical, oblong, from IJ to 2 
inches long, and ^th .of an inch broad, pale fawn-coloured. 
Scales somewhat concave or saucer-shaped, dull and opaque, 
more especially where they have been covered hy the other 
scales, slightly thickened at the exposed edge, not crenulated, 
but gently impressed with two or three faint raised lines ; these 
lines, irregular and evanescent, generally running straight 
down the exposed part of the scale, or only sloping slightly 
towards the centre. Sides of the scale cut out unequally on 
the opposite sides, and ending i^th a tooth curving inwardly 
at each side of the root. A small bract is situated at the 
bottom of each scale, fastened firmly to the back, and ad- 
pressed upon the scale. It is nearly two lines long. There is 
a yellowish tooth in the middle, which is a mere prolongation 
of the nerve by which it is attached to the scale, and which is so 
firmly fixed that the scale may be torn off, leaving the greater 
part of the nerve sticking like & thread to the scale. The 
top, on each side of this scale, is purple. At about one-third 
of its length from the top the breadth of the bract is suddenly 
contracted and from thence slopes gradually to its root. 

This species is allied to A. alba. The cones have consider- 
able resemblance. They are of the same colour, and the scales 
in both are somewhat saucer-shaped, and have their edges 
smooth ; but Hookeriana has the cone, and more especially 
the scale, seed and wing larger. These, as well as the bract 
at the back of the scale, arc differently shaped, as will be seen 
from the figures in the etching. The habit of the tree, and 
the manner of growth of the leaves, is also different. ■ In A. alba 
the leaves are inserted pretty regularly along the branch. In 
Hookeriana they are crowded together, curling upwards a 
little, after the fashion of A. nohilis. 

This .^Hes has also considerable resemblance to .fl. PalUm' 
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tana, introduced three or four years ago by Jefirey, the collec- 
tor sect oat by^the Edinburgh Oregon Expedition, and as that 
species is little known (having only been described uid figured 
in a private circular issned by that Association), I shall enter 
a little more at length into the distinctions between the two 
tiian I have done with A. alba. 

Both A. Pattoniana and A. Hookeriana are trees of ex- 
ceeding beauty, but the former is described by Jeffrey as being 
150 feet in height, and towering over the rest of the forest. 
The height of ^, Hookeriana was -only about 50 feet. One 
tree that my brother cut down measured 47J feet in height, 
and was 20 inches in diameter at the stump. The timber is 
hard and tough. It is more distinguished by its gracefulness 
than its size. With the esoeption of Cuprenaus Laweon- 
iana (to be presently mentioned), my brother describes this as 
the most beautiful of the new discoveries which his expedition 
produced. Its gracefulness and elegance were the qualities 
on which he particularly dwelt. The cones of the two trees 
give many points by which to diatingnish them. They do not 
differ much in size, but those of A. Pattoniana are of a dark 
brown colour, and those of A. Hookeriana of a light fawn 
colour, somewhat of the hue of the cooe of our common larch, 
or of Abies alba. The scales of A. Pattoniatia are a third, 
or a half smaller than A. Hookeriana. They are deeply 
crenulated quite down to the place which the bract covers, 
and that place is smooth and prominent. The scales of 
Hookeriana are not crenulated, an evanescent raised line 
only shows itself here and there. The shape of its scale 
also is not regular ; it is cut out on each side, but one side 
is always more cut out than the other ; where the cutting 
oat has commenced, the scale has thinned off so as to be 
membranaceous. In A. Pattoniana there is do such thin- 
ning off nor cutting out. In its scale the place where the 
two next scales have lain over it is not, or at least is 
scarcely, to be distinguished from the exposed part. In A. 
Hookeriana it is very marked, there being an immediate rising 
or thickening in the line of the scale just beyond where they 
lay, showing the exposed part very distinctly of a curved tri- 
angalar shape. The surface of the covered part in A. Hooker- 
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iana la duller uid in«re opaqne tliao tha eipoHd put, tad 
the stre»ks or nati lines »re leu peraeptible. Id A. P*^ 

tomana DO BaohdiSereaeeeziats, Theln«cth)^.PaU(M)i«M 
oontrscto at aboi^ twfr-tkirda of ite tengtb from the taft, wd 
has a projecting pnrple ear immediately befwe the eentraetMO. 
A. Hookeriana has no snch ear, and the cuatraotioo takea 
place at one-third from the top instead of two-thirds. This 
ear ia not to be eonfouoded with a sort of progeetioo, whioh 
both have at the top angka. The soed and tha wisg of A. 
J^attoniatia are both about oao'thlrd shorter than in A. 
HooktriawM, and the wing of the former has a piur^ish-brawn 
tinge at the top and back, whioh does not exist id the latter. 

This speeiea was fV)UDd high np the CalifonuMa moontains, 
ahont lat. 41° N.. where the ground vw already eoverad with 
inow, on the 16th of October. 

We have named this Hpeeies in hoaeur of Sir W. Hooker, 
who has done ao vwih for the botany of tbia eennti^. The 
apeoiea A. Pattoniava waa jnatly named by %\t coinviittec of 
the Oregon Botanical ABsooiation. after Mr Fattos of th« 
Cairsiea, in Fertbabire, a gmtteman who U following oat with 
equal seal and disorimination a series eS experimenta, having 
for their object the aacertainnent of what new pin* and otber 
forest treea can be growa with noat advantag* ta otu ddnat*. 

'■' CupreaiuM Lawaoniana. Plate IX. 

C, ramulU quadranffulu mediocriiw eonpr^nt ,^^ipifov» i 
foliit crassie decuuatta qua^rUeriatit adpr«»tia ; afro^ji* 
polygonia pedunculatit ; gquamif fin ^fa^t^ mucrONaftfi 
feminibug planis, avriculatif. 

I^aUtat in. Califamia, in lat. 40° a4 42° -Swv 

BranchleU quadrangular, aomewfaat eompreaaed : ImvH 
deeuBsate, orate, glftueous, adpressed in fov imbrioatiedt n^wti 
coMee polygonal, of a light brown colour, ftbout t^e sU* «f « 
large pea. pedunculated ; acalee, OJC; in nvmbei, fi^t, rougtu 
light brown, eorticageoua, irregula^y four OJf fivf sided, witb 
an umbo or tooth in the centre, pointing atriught oubwda. 
Seeds pfoportionally 1 wge.flat, aomewhat e«■-(hftped^ Sramekt^ 
flezuQse, QTOwded, asoending, 

Thia waa the handaomeat trea 99Wi in the *'''"1? RrjtijUtiiai 

DiDifzedbyCoOt^lc 
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It wM found OQ tb« baaka of & stream in a ralley in the monn- 
taiss J ii about 100 feet high, and two feet in diameter. The 
foliage i» moat delicate and graceful. The branobeB bend 
upwards at the end like a spruce, and hang down at the tip 
like an ostrich feather. The top shoot droops like a Deodar. 
The timber is good, clear, and workable. 

This epeeies has been named after Messra Lawson, the anter- 
priging nurgerymen of the Scottish capital, who, after baring 
distributed and made generally known bo many speoies of this 
family of trees, are well entitled to have their names con- 
necWd with a species likely to prove a general favourite ; and 
the attention comes well from my brother, who, if h« has re- 
oetved praise and oommeudatien from others for the extent 
and oxoelleace of his collection, has received from these gen- 
tlemen the solid puddingi they having purchased the whole <^ 
1^1 coUeotioD at a liberal price. 

CupretBUi M'Nahiana. Plate X. 

C./»Hi» aeutist c«r»iMi*»#, tlecu>satw; ramulia aurti$ ior- 
tuatia ! attvbiliB globotii, aquan^it muoronatia, muorofw eon' 
torto ; seminihua parvie, concavis. 

Babitat in California, circa tat. 41° Bor. 

Zeavw aeute, keeled, decussate, sab-amplezioaul at tha 
base, the older leaves ending in short firm projections. BrancK- 
Ifta email, short, tortuose. Conet globose, grawing on a short 
thick pedwnele, about the aiae of a small cherry or geao. 
Soai^, aix in numbqr, irregularly four or fire sided, each with 
a strong projecting mucro in their oeatre, the muoro gene- 
rally ctu4e<^ in at tiie point, especially in the younger cones. 
Sfed* iinall, eircular, bent in the shape of a acoop. The figiii« 
givea of thin species is takes from a dried speeiBten, !nm 
which many of the leafes and hranehlets had been br<^m off, 
BO that it appears less clothed than it is in reality. 

An evergreen shrsb, graving to no great size, hot fnat its 
•MMwhah gnarled and tortuous appearanee, likely to form an. 
agraeabto variety ia a lawn or ahrabbery. 

^ hrothtr haa named this spedes after our friead Mr 
M'Kah, fli thft lioyal Botanic Gbrdua, Edinburgh, who oAa- 
triltnlwdt awh ta th* iiKoets of the Expedition by Us judtoiM* 

DC, zecbvGoogIc 
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ftdvice and Buggeetiona, patticniarly as to the best mode of 
safel; transmitting the seeds to this country, advice nhich 
proved not only eminently practical, bat alao singularly suc- 
cessful. 

Taxru Lindleyana. 

T. foliia bi-aeriaiit, linearibua, planU sparine ; baecit ut 
in Taxo baccata kibemica ; eeminibus /ere globoais ; ramU 
longitnmia etpendulU. 

Habitat in California, circa lat. 40" ad 41° Bor. 

Leaves two-ranked, Hnear, flat, of smaller size and narrower 
than in the common British yew (T. baeeata, L.), and the 
prickle at the end of the leaf ia more developed. Berries 
exactly like those of the Irish yew, growing on the under-side 
of the branch. iSeetfonearly globose, putty-coloured. Branches 
exceedingly long and pendulous. Wood almost as elastic as 
whalebone — a property which has been turned to useful ac- 
count by the Indians, who make their bows of it. 

As I have only an imperfect specimen of the branch and 
seed, I am sorry that I cannot give more than the above very 
meagre description. , 

The tree is from 40 to 30 feet high. One which my brother 
measured was 50 inches in circumference at 5 feet from the 
ground. Another at the same height measured 5 feet 10 inches 
in circumference. It was found growing on the sides of a 
glen under the shade of larger trees which grow higher up. 
It would consequently make a good filler-up where ordinary 
underwood does not readily grow. 

I have named it after Dr Lindley, whose courtesy and kind- 
ness, both now and formerly, in examining for me, and re- 
porting upon specimens sent from abroad, I take this oppor- 
tunity of gratefully acknowledging. 

It is perhaps unnecessary for me to say, that in the fore- 
going paper, all the information (other than which I could 
acquire from the actual inspection of the specimens themselves), 
was obtained from my brother ; and I regret that a more en- 
grossing occupation should have at present prevented him 
from describing these interesting novelties himself, a regret 
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which should be participated in by the reader, as had he 
undertaken it, the work would have been much better done. 

EsoplanaiMn of Plates. 

PUte VL Fimu BMrdOeyi. 

Fig. 1. LeaTM of do. 
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Vm. Fmut Benthamiana {copied from Hartveg*! dgaie). 
Fig. 1. Part of Leavea. 

2. Cone. 

3. Seed. 

IX. Fig. 1. Twig of Abia Pattoniatut. 

2. Leaf of do. 

3. Cone of da. 

4. Inner aide of Scale of do. 

5. Outer aide of do. 

6. Bract of do. 

7. Seed of do. 

8. Outer aide of Scale of AMei alba. 

9. Bract of do. 

10. Seed of do. 

11. Twig ot AUa Hooieriana, 

12. Leaf of do. 

13. Cone of do. 

14. Inner aide of Soale of do. 

15. Onter aide of Scale of do. 

16. Bcact of do. 

17. Seed of do. 

X. Ctq»-t$t<u Lawtoniana. 

Fig. I. Twig of do., with Conei. 

2. Cone of do. 

3. Seed of do. (natural size). 
i. Do. (magnified). 

XI. Ovpramt X'NaiaaTta. 

Fig. 1. Branch of do., with leavee and oonea. 

2. Seeda (natural aize). 

3. Do. {magnified}. 
t. Do. (magnified in profile). 
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9M FnEBMor Anctenon on fA« 

On Ou Cotaurinff Matter of Ute RoUlera ime^ria. By 

Thomas Akdbbson, M.D., FJLS.E., BeginB Professor of 

Chemistry ia tfa« Univernty of Glasgow. 

The colouring matter of the Bottlera tinctoria hu long 
been an article of commercfl in India, and is still farmed by 
Government, being in considerable demand among the Ma- 
hommedan popnlation for djeing ulk. No attempts have as 
yet been made to introduce it into Enropean commerce, an im- 
ineuion appearing to have existed that the supply is too 
limited to make it of importance. Dr Cleghorn of Madras, to 
whose kindness I owe the specimen examined, assures me that 
this impression is nnfouaded, and that very considerable quan- 
tities might be obtained, if it were likelj to prove useful ; and 
the trials I have made with it are sufficient to show that it 
reallj merits the attention of silk-dyers. Of its chemical 
composition very little is kngwn, the only person who has as 
yet examined it being Solly, and even he appears to have done 
no more than substantiate the fact that the colouring matter 
is extracted by alcohol, and has the character of a resin. 

The Kottlera tinctoria is a large tree, which is stated by 
Roxburgh* to be confined to ^e mountainous districts of the 
Northern Circars. Subsequent researches, however, have 
shown that it is very widely distributed over the whole Indian 
Peninsula, from Ceylon to the north-west provinces ; and Dr 
Cleghom has fotmd it very abundantly in the hill jungles of 
Mysore, Ganara, and Malabar, from whence large supplies 
mi^t easily be obtained. The basaar price of the colouring 
- matter, during (he years 1847-8, ranged from 5 to 7 rupees 
per mannd of 25 lbs. 

The fruit of the Rottlera tinctwta is about the size of a pea, 
and is covered externally with eorious stellate hairs asd 
coloured glands, which arc easily rubbed off, and then form a 
red powder, which, without further preparation, forms the ar- 
ticle of commerce. Similar red glands are found, though in 
small numbers, on the leaves. The root is also said to be 
used in Bengal as a dye, bat Dr Cle^om has never heard of 
its employment in Mysore. The colouring matter, as it 

* Coromandel PUdU, toI. II., p. 160; ud Flora Indki, voL UL, p. 8X7. 
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came into my bands, wsa a perfectly nniforni, dark briclt- dtiat 
coloured granular powder, perfectly dry, and resembliDg a very 
fine red sand. It bae a slight taste, and a peculiar, thoagb faint, 
aromatic odour. It repels water, and is not easily moistened 
by it, requiring to be sbaken with it for some time, and is so 
sparingly soluble, that evea after boiling with it, water ac- 
quires only a pale yellowiab tint ,■ bnt tbe addition of an allcft- 
line carlxwate, or, still better, of a canatic alkali, canses the 
fluid to asanme a fine red colour. When boiled with alcohol, 
the greater part of it diasolrtfa, forming a dark^red aolntion, 
and if thia be filtered hot from the insolnbie matter, it depo- 
sits, on cooling, a pale flooky matter, which ia sometimea so 
atniadant that the fluid ia completely filled by it, while a dark 
red resin remains in solution, and may be obtained by erapora- 
tion as an amorphous mass. The case is different if ether be 
employed as the solvent ; a fine red aolution ia then obtained, 
which gives no flocks on cooling, but on sufficient concentration, 
and standing for a couple of days, solidifies into a mass of 
grannlar crystals, to which I give the name of Eottlerine. 

By repeated digestion with hot alcohol, the whole <A the 
colouring matters are dissolved, and a pale whitish matter, con- 
sieting of cellulose and albuminous compounds, is left. A proxi- 
mate analysis, in which the proportion of albuminous matters 
was ascertained by a determination of nitrogen, showed the 
eompositi(»i of the powder to be 

Water, .... 8'49 

Beiinous colouriiig matters . 78*19 

Albuminous mattery . . 7-34 

Cellulose, &c, . . , 714 

Ash, 3-84 

100-00 

In addition to these subetaaces it contains also a small 
quantity of a volatile oil, and apparently, also, of a volatile 
colouring matter ; for the akohol which baa been boiled witli 
it, after being separated l^ dictUlation, retains the smell of 
the Kottlera, and has a decided yellow colour. 

Rottlerine. — If the cotouriBg matter be bmled with ether, 
and the filtered fluid evaporated to dryness, it leaves only an 
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ftmorplioiu mass : bnt if it be distilled to a small bulk, and 
left for a day or two in a cool place, as already mentiooed, it 
becomes filled with granular crystals. These are collected on 
a filter, and pressed between folds of filtering paper, to remove 
the resinooB mother liqaor. The pressed mass is re-diasolved 
in bculiag ether, and the crystals deposited, on cooling, are 
again expressed, and this is repeated until it is obtained en- 
tirely free from resinous matters. It then forms a mass of 
yellow crystals, having a fine satiny lustre, which is seen to 
great advantage when a fluid containing it in suspension is 
stirred. Under the microscope these crystals are seen to be 
minute plates, which are much broken up, and show no well- 
marked form. Rottlerine is insoluble in water, sparingly so- 
luble in cold alcohol, more eo in boiling. In ether it is readily 
soluble. It dissolves in alkaline solutions, with a dark-red 
colour. Its alcoholic solution is not precipitated by acetate of 
lead. Bromine instantly decolorizes it, with formation of a 
substitution product, which dissolves readily in spirit, and is 
thrown down by the addition of watejr. It does not crystallize, 
and could not be obtained in a state of purity. Nitric acid oxid- 
izes Rottlerine, forming at first a yellow resinous matter, and 
by longer continued action, a quantity of oxalic acid. Concen- 
trated sulphuric acid, in the cold, dissolves it with a yellow 
colour, which, on the application of a gentle heat, first becomee 
red, and finally very dark, sulphurous acid being evolved. 
Heated on the platinum knife, it fuses into a yellow fluid, 
which decomposes at a higher temperature, giving off pungent 
fumes, and leaving a bulky charcoal. 

The specimens employed for analysis were from different 
preparations, and the results were : — 



I. ) in 

\ 2-1 

I 4-: 

II. i 10-1 

I 2-: 

III. J 10' 
I 2 



332 grains of Bottlerine gave 
'026 ... carbonic acid, and 
235 ... water. 

'295 grains of Rottlerine gave 

carbonic acid, and 
175 ... water. 

150 grains of Rottlerine gave 
'606 ... carbonic acid, and 
water. 
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460 grains of Bottlerine gaye 
'275 . . . carbonic acid, and 
200 ... water. 



C^bon, . , 69-37 6911 6903 68-94 

Hydrogen, . 5-73 6-62 5-59 6-26 

Oxygen, . . 24-90 25-27 25-38 25-80 

10000 100-00 10000 100-00 

The formtila Cj, Hj^ Oj, is the nearest eipresaion of these 
results, as ie seea by the following comparison of the meaD of 
experiments with the calculation, — 

Hmd. Calculation. 



Carbon, . . . 69-112 69-47 Cjj 132 
Hydrogen, . . 5-550 5-26 H„ 10 

Oxygen, . . . 25-333 25-27 0, 48 

100-000 100-000 190 

The attempts which I have made to confirm this formnla, 
have not led to an; definite results, as Rottlerine is incapable 
of forming compounds with the metallic oxides, and though it 
gives a euhstitution compound with bromine, its properties, as 
already mentioned, were not sufficiently marked to afford any 
guarantee of its purity, and it could not be obtained of definite 
composition. 

Pale Subttance obtained by Alcohol. — It has been already 
mentioned, that the hot alcoholic solution of the,Bottlera de- 
posits on cooling, a pale flocky substance. These fiocks were 
separated from the dark>red mother liquor, and dissolved in 
the smallest possible quantity of boiling alcohol, from which 
they were deposited on cooling, in such abundance, that the 
fluid became nearly solid. By repeated solution, it was ob- 
tained of a very pale colour, nearly, but not altogether, white. 
'When collected on a filter, it dries up into masses, resembling 
the hydrate of alumina, mixed with a small quantity of oxide 
of iron. It is insoluble in water, readily soluble in hot, spar- 
ingly in cold alcohol, and scarcely at all in ether. When ex- 
amined under the microscope, it is found to consist of minute 
grains, entirely devoid of crystalline structure. It gives no 
precipitate with lead or silver salts, and does not appear to 
from compounds with any other suhstances, but the quantity 

.tOCH^Ic 
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at my disposal was too small to permit uty detailed exanina- 
tioa ; for the flocks, notwithstanding their balk, ehrink int 
nothing when drj. Its analysis gare the following resnlts, — 

J&-3dO grains of the pale substance gave 
-..13*996 ... earbonic acid, and 
\ 5416 ... water. 

4-470 grains of the pale substance gave 
'l-SdS ... carbonic add ( and 
4-217 ... water. 

SipeHfMTit. OiItftilMiim. 



f 4-4 
11.^1-5 
_ \ 4-2 



Carbon, . . . 70-81 70-74 71*00 0,. 840 
Hydrogro, . . 10-BO 10-45 10-05 H„ 34 
Oz^ieii. . . . 18-69 18-81 18-95 O, 64 

10000 lOO'OO 100-00 338 

Thftse results correspond very closely with the formula 
C^^ U|^ Og, but the impossibility of forming compounds pre- 
TVnts its oonfirmaUon. 

Bt»inous Colouring Matter, — ^Th« re>d alcobollo solution 
from which the pale substance has been separated, Iftaves on 
evaporation a dark-red amorphous resin, which mtilts at 313°, 
mmI solidifies on cooling. It disaolvea in alcohol and ether, in 
all proportions, but is insoluble in water. It gjVe^ with ace- 
tate of lead a dark orange red precipitate, which could not 
be obtained of definite composition, compouidB beiiig formed 
ia oUffierent operatioos, and with varioiis modifltJatioiM fiS iiLe 
process, containing itom under 19 up to 84 per Cent, of oxide 
of lead ; and even when the precipitatiota was effected ia pre- 
cisely a^ same manner, ibe quantity of oxide of lead vaned 
a* ranch a» 4 or 5 per cent. { for this reason I did not pursue 
the investigation of diis substance, which most probably ooA- 
taiaa more than one resinous acid. I give, however, two ana- 
LyMSf which were made at an early period of the inresti^tiM, 
M th« rana dissoHed in etber, and dried at 313°. 
' 4-298 grains of the resin girte 



! 4-298 grains of the resin girte 
10-930 ... csrhotna ^sA, aai 
3-462 ,., water, 
4^98 grain* of the resia p^vs' 
LO-890 .. carbonic aiM, and 
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10-890 

-415 ... water. 



Colourir^ Matter of Rottlera tinctoria. 
Bxpeiiment. CalcoUtiDn. 



Carbon, . . 71-47 71-22 71-71 C„ 360 
Hydrogen, . 637 6 21 5-97 H 30 

Oxygen, . . 22-16 22-57 22-32 0^^ 112 

lOOOO 100-00 lOO-OO 602 

I hare added to these the calculation of the forraala C,„ ^ 
Oj^, which agrees tolerably well with the analysis ; for al- 
though it is not entitled to much confidence it agrees willi 
the determination of the lead salt, giving the smallest propor- 
tion of lead. The prec^itate in question which was obtained 
by adding an aqueous solution of acetate of lead to a diluted 
alcoholic solution of the resin, contained 18-67 per cent, of 
oxide of lead, while the formula Pb Og, Hji^ 0^ reqmres 
18'27 ; but on repeating the preparation in the same manner, I 
could not obtain sufficiently concordant results to entitle me 
to fix its constitution. Indeed I think it far from tmprobaMe 
that it may be a mixture of seyeral resinous acids. 

The colouring matter of the Kottlera belongs to the class of 
substantire dyeg. It does not require a mordant, all that is 
necessary being to mix it with water, containing a solution 
from a fourth to a half its weight of carbonate of soda, and to 
boil it with the stuff. The Hindoos, in addition to carbonate 
of soda, which they use in the form of native barilla, employ 
powdered gam, and before adding water, mb the whole of the 
materials up with a small quantity of sesamum oil. These 
additions, however, are not necessary for success, as I obtained 
a very fine colour without them. It is remarkable, however, 
that this colour is only produced on silk. Calico, whether 
with or without a mordant, acquires only a pale fawn colour, 
and entirely devoid of beauty. On silk, the colour is a rich 
flame or orange tint, of great beauty and extreme stability. 
The great brilliancy and permanence of the tint which it pro- 
duces, and the fact that the material supplied by commerce, 
contains between 70 and 80 per cent, of real colouring matter, 
otight to induce the silk dyers of this country to turn their 
attention to it, the more especially as there is no doubt, that 
if the matter were placed iu the hands of an intelligent person, 
our Indian empire might supply it in abundance. 
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The late Lttutenant-Colonel John G. Champion, of the 95rt 
Regiment. 

When, in the long list of valuable lives -which have been 
sacrificed in the Crimea, we occaeionally meet with a nsume 
vhich haa been familiar to as in bjgone days, as distingnisbed 
for leamiog or science, the grief which we feel for the loss of 
a brave soldier is eadl; deepened by the thought that it is not 
merely a noble and gallant spirit that is gone, but that stores 
of learning, trains of reasoning and induction, still going on, 
habits of skilled observation and industry, are all cut off with 
the able faculties and cultivated mind to which they belonged. 
This is the character of the loss we have sustained by the death 
of Lieutenant-Colonel Champion ; and in recording it in 
this Journal, these are the qualities which naturally most 
force themselves upon our attention. Still, when every heart 
in Britain is beating with pride at the achievements of our 
gallant soldiers, and when, alas, there is scarcely a hearth 
whose pride is not chastened by the loss of some dear friend 
or relative, we cannot confine our notice of him to his scien- 
tific labours, but must also give a brief record of hia military 
career, which affords another instance of the truth of the re- 
mark oflen made, that the possession of el^^t accomplish- 
ments and scientific acquirements, instead of making a worse 
soldier, is only the more sure indication of military ability. 

Xiieutenant-Colonel Champion, eldest son of the late Ma- 
jor J. C. Champion, 21st Royal N. B. Fusiliers, was bom 
at Edinburgh, in May 1815. He was descended from a 
branch of the ancient family of Champion. In 1841 he mar- 
ried Frances Mary Carnegie, eldest daughter of the late 
Captain David Carnegie, of the 44th regiment. She eurvives 
him, with an infant boy and a daughter. He gained his com- 
mission at Sandhurst in 1831, and was appointed to the 95Ui 
regiment, with which he served uninterruptedly in varionB 
climes till bis death on the 30th November last. His regi> 
ment was at home when the war with Russia broke oat, and ' 
went with the advance to Gallipoli, thence to Varna and the 
Crimea. Colonel Champion embarked as Senior Major, and 
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joined General Fennefather b Brigade in the Second or Sir 
De Lacy Evaos' Division of the army. At the Alma, wheB 
Lientenant-Colonel Webber Smith was wounded, the eom- 
maud of the 95th devolved on Major Champi(»i, and he re- 
ceived the thanks of Ixird Raglan for hia condnct, in a d«- 
spatch to the Dnke of Newcastle, dated Slat October. Mayor 
Champion conducted the command of the 95th during all th« 
subsequent harassing operatiMis. On the 26th of October, 
when the Kussians made an attack on the Second DivisioR, 
they were met by a prolonged resistance from the picket* 
commanded by Majors Champion and Eman, — so skilfully 
conducted as to elicit the wio-mest praise from hia Gene- 
ral, Sir De Lacy Evans, in his despatch published by Lord 
Raglan, — and this galluit defence was considered by his com- 
rades of the army to have been a service in which his ability 
as an officer was eminently displayed. On this occasion he 
kept the enemy at bay by a close musketry fire, until the am- 
munition of his men was expended. Afterwards, at one time, 
he repulsed them by charging ; at another, he stopped them by 
making his men cheer loudly as if reinforcements had arrived, 
and by such devices he maintained his ground till the wel- 
come sound of the guns crowning the hill at last relieved him 
from his perilous position. The gallant way in which he held 
these pickets enabled him to keep the Russians at bay till the 
division came up in (irder, and drove the Russians back, 
who were driven to the walls of Sebastopol by the 95th regi- 
ment. 

On the morning of the battle of Inkermann, Major Champion 
entered the field in support of the 41st regiment with a wing 
of the 95th — they soon met and repulsed the enemy — they 
were then desired to hurry on to the assistance of the Grena- 
dier Guards, at a battery where the enemy pressed them hard. 
Conjointly, these brave men (Guards, 41st, and d5th) success- 
fully resisted the persevering attacks of the overwhelming 
numbers of the enemy. It was towards the end of this strug- 
gle, when their ammonition was all expended, that Major 
Champion (then, we believe, senior survivor) proposed to some 
of the band of heroes to mount and charge over the battery. 
This they did in style, and drove the enemy down the hill 
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after & long and most deadly straggle hand to hand. li was 
at this momflnt of victor; that Major Champion received his 
death-wonnd from a musket ball through the breast and Inngs. 
He was taken from the field, and reached the hospital of Scu- 
tari. His brilliant conduct in this his last action received 
hononrable acknowledgment from Lord Raglan in his de- 
spatches, and in the Gazette of 12tfa December, where he was 
raised to the rank of Lieutenant-Colonel for distinguidbed 
serrices in the field, but the acknowledgment and the hononr 
came too late to reach the ear of him who had bo nobly gained 
them. Death had put a period to hia sufieiings on the 30th 
of NoTember. 

Colonel Champion's taste for Natural History developed it- 
self very early ; when yet a boy he devoted himself to Ento- 
mology, and with Kirby's Monographia Apium Angliae as 
his gufde (one of the first scientific works which fell into his 
hands) he made a very complete collection of Scottish bees. 
Shortly after he joined the army his regiment was ordered to 
Corfu, and he eagerly availed himself of the wider field there 
offered to bim, and made and brought home to this country a 
large collection of inseets of all orders from the Ionian leles. 
His attention next was turned towards Botany, the branch of 
Natural Science to which he ever after remained most devoted, 
and the next foreign station to which he was ordered being 
Ceylon, he had there ample opportunity of indulging that 
predilection. He there became acquainted with the late Dr 
Gardner, then superintendent of the Botanic Garden at Pera- 
denia, and by him was confirmed in his nascent taste for 
Botany. WhiUt in Ceylon he collected much, explored many 
unexamined parts of the island, and discovered several very 
curious novelties which he carefully studied and made draw- 
ings of in the living state. Some of these he published in 
conjunction with I>r Gardner, and others have been since de- 
scribed from his materials He also prosecuted his researches 
,n Entomology with equal vigour, and a very large collection 
of insects (principally coleoptera) was sent by him to this 
country, the major part of which were presented to the British 
Musenm. The then local, Government of Ceylon saw with 
pleasure men of such ability occupied in investigating the 
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The late Lieut-Colonel John Q. Champion. 306 
Datoral prodnctione of the country, and had it in contempla- 
tioQ to encourage and preserve these observationa by publish- 
mg, at their expense and under their sanction, a Fauna or 
Physical History of the Island. Captain Champion was to 
have been intrusted irith the Entomology and a share of the 
Botany, and he amaased a vast amount of materials for this 
porpoae. A large volume of carefully executed figures of in- 
sects was prepared by him, and an immense mass of drawings 
and dissections of plants. Uafortunaiely, the change of Go- 
yemment put a stop to this enlightened project, and the ma- 
terials still remain unused. Let us hope that they may yet 
be made av^lable to science. 

The next scene of his labours was Hong Kong, where he 
was stationed for three years. This was in a great measure 
virgin territory, and amply repaid his industry and skill. 
Along with Mr Bowring he thoroughly investigated the ento- 
mology of the island, and their researches were rewarded with 
the discovery of a great many unknown species. Among 
others, no less than seven new species of Paussi were detected, 
all of which (we believe) are now in the British Museum. It 
would be out of place to dwell here on the new species made 
known by him ; but we must not forget one of the most beau- 
tiful of them, a lovely longicorn, described by Mr Adam White 
nnder the name of Erythrus Championi. 

His botanical explorations were not less fortunate ; and we 
have the privilege of quoting a short passage, giving an ac- 
count of the results of his labours, taken from a letter from 
the eminent botanist Mr Bentham, who was more associated 
with Colonel Champion in the botuiy of H(Tng Kong than any 
other person. Mr Bentham says : " The greatest contribu- 
tion Major Champion has made to the cause of science was 
during his three years' residence in Hcmg Kong, where he 
collected nearly 500 species, exclusive of Glumaeese and Ferns, 
— a most extraordinary number for so small an island, consi- 
dering, especially, the large proportion of entirely new forms 
it included. He published several of these, in conjunction 
with Dr Gardner, in the last paper transmitted bj the lattor 
eminent botanist from Ceylon previous to his decease, and 
inserted in the Kcw Journal of Botany, On his return to this 
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ooantry, Major Champion moat liberally preaeoted to me a 
complete Bot of his Ho&g Kong collections, oommimicating to 
me at the same time hie notes and Bketches made from the liv- 
tng plants. From these materials I have been drawing np a 
Flomla Hong-Kongensis, the greater part of which (the whole 
of the Dicotyledonea) is already published in Sir W. Hooker's 
Kew Jonnial of Botany, and I hope very soon to complete the 
remainder. The original specimens are deposited in my Her- 
barium, now the property of the Royal Gardens at Kew. Ma- 
jor Champion, before his departure to the East, presented the 
Bet of specimens he had reserved for himself to Sir W. Hooker, 
who had already purchased from Dr Gardner's esecutore those 
which Major Champion had sent to Ceylon, so that the whole 
of his collections are now deposited in the Herbaria at Kew, 
open for inspection and study to all bot&nigts. From Major 
Champion's seeds some of the handsomest of his Hong Kong 
novelties, snch as Rhodoleia Championi, Rhododendron Cham- 
pionae, &c., have been raised and secured to our gardens by 
nurserymen and others to whom he had presented them." 

Colonel Champion's disposition was essentially unselfish and 
liberal, and he parted with everything he acquired only too 
readily. His first object always was to place the unique and 
more valuable part of his collections in the possession of the 
public institutions of his country, where they would be most 
accessible ; after that, whoever took an interest in the subject 
was supplied with specimens, so long as they lasted. In con- 
sequence, the private collections he has left are meagre, com- 
pared with what he has bestowed on the British Museum, Kew 
Gardens, &e. &o. 

His readiness to communicate his information was equally 
great, and his original ideas and remarks were often the means 
of setting other minds on a scent which led to valuable results. 
His style of writing was easy and flaent, and well calculated 
to render every subject he treated of interesting to his readers. 
In this sketch of Colonel Champion's scientific character, 
his private and domestic relations are necessarily omitted ; 
but it may not be altogether irrelevant to mention that he was 
aided and encouraged in his scientific pursuits by bis amiable 
and accomplished wife, a lady of a congenial spirit, who sym- 
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paired nitli his tastes, and participated in his admiration of 
the beautiM productions of nature. His little daughter, too, 
often accompanied him ita his botanical rambles in Hong Kong, 
and it iras an unfailing source of satisfaction to him to be 
able to combine the indulgence of his feelings of love, affeo* 
tion, or friendship, with his attachment to his scientific pur- 
suits. 



The late Professor Edward Forbes. 
[As every thing connected with the late Editor will be in- 
teresting to the readers of this Journal, the present Editors 
have ventured to insert the following sketch by Dr Gieorge 
Wilson, which has already appeared in the pages of Black- 
wood's Magazine.] 

Edward Forbes was bom in the Isle of Man in February 
1815, and died near Edinburgh on the 18th of Kovember 1864, 
in his 40tb year, six months after hia appointment to the B^us 
Chair of Natural History in the University of that city. His great 
and varied gifts and accomplishments, hia remarkable discoveries, 
and his aingularly lovable, generoua, and catholic spirit, made him 
an object of esteem and auction to a very wide circle of friends, 
and a atill wider circle of acquaintances. All were exulting in the 
prospect of the long and honourable career which awaited him, 
when, in the height of his glory and uaefiilness, he was suddenly 
stricken by a fatal disease, and died after a brief illneas. 

The following lines aeek to apply, mutatU mntandis, to the 
mystery of the great Naturalist's death, certain canons which he 
enforced in reference to the existence of living things, both plants 
and animals. Their purport was, to leach that an individual 
plant or animal cannot be understood, so far as the full signifi- 
cance of its life and death is concerned, by a study merely of it- 
self; but that it requires to be considered in connection with the 
variationa in form, structure, character, and deportment, exhi- 
bited by the contemporary members of its species spread to a 
greater or leas extent over the eirtire globe, and by the ancestors 
of itself, and of those contemporary individuals throughout the 
whole period which has elapsed since &e apecica was created. 

He further held, that the many animal and vegetable tribes or 
races (species) which once flouriahed, but have now totally perished, 
did not die becauae a " germ of death" had from the first been 
present in each, but suffered extinction in consequence of the 
great geologic changea which the earth had undeigone, such as 
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liave changed tropical into arctic climates, land into sea, and tea 
into land, rendering their existence imposBible. Each spedea, it- 
Ktf an aggr^iate of mortal individuals, came thus from the handi 
of God, inherently immortal ; and when he saw fit to remove it, it 
was slain through the intervention of such changes, and replaced 
b]* another. The longevity, accordingly, of the existing races can, 
according to this view, be determined (in so far as it admits of 
hnmon determination at all) only by a study of the physical alterHi- 
tions which await the globe ; and every organism has thus, thraogh 
its connection with the brethren of its species, a retrospective and 
prospective history, which must he studied by the naturalist who 
seeks fully to account even for its present condition and &te. 

Those canons were applied by Edward Forbes to the hombler 
creatures ; he was unfailing in urging that the destinies of man 
are guided by other laws, having reference to his possession in- 
dividually of an immaterial and immortal spirit. 

The following Imes, embodying these ideas, contemplate his 
death, solely as it was a loss to his fellow- workers left behind 
him : thetr aim is to wiiisper patience, not to enfbrce consola- 
tion. 

Thou Child of Genius I None who saw 

The beauty of thy kindly face, 
Or watched those wondrous fingers draw 
Unending forms of life and grace, 
Or heard thine earnest utterance trace 
The hnks of some majestic law, 
Bat felt that thou by God wert seat 
Amongst ns for our betterment. 

And yet He called thee in thy prime. 

Summoned thee in the very hour 

When unto us it seemed that Time 

Had ripened every manly powers 

And thon, who hodst through sun and shower, 

On many a shore, in many a clime, 

Gathered from ocean, earth, and sky, 

Their hidden truths, wert called to die. 

We went about in blank dismay. 

We murmured at God's sovereign will ; 
We asted why thou wert taken away. 
Whose place no one of us could fill i 
Oar throbbing hearts would not be still ; 
Our bitter tears we could not stay : 
We asked, but could no answer find ; 
And strove in vain to be resigned. 
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When lo ! from ont the Silent Land, 
Our faithless murmurs to rebuke. 
In answer to our vain demand 

Thy solemn Spirit seemed to look ; 
And pointing to a shining book, 
That opened in thy shadowy hand, 
Bade ub r^ard those words, which light 
Kot of this world, made clear and bright : — 

" If, as on earth I learned fnll well. 
Thou canet not tell the reason why 
The lowliest moss or smallest shell 
■ Ib called to live, or called to die, 
Till thou widi searching, patient eye, 
ThroDgh ages more than man can tell. 
Hast traced its history back in Time, 
And OTer Space. &om clime to clime ; 

" If all the sheila the tempests send. 
As I have ever loved to teach; 
And all the creeping things that wend 
Their way along the sandy beach, 
Have pedigrees that backward reach, 
Till in forgotten Time they end ; 
And may as tribes for ages more, 
As if immortal strew the shore. 

" If all its Present, all its Past, 

And all its Future thou canst see, 
Must be deciphered, ere at last 

ThoQ, even in part, canst hope to be 
Ableto solve the mystery 
Why one sea-worm to death hath passed ; 
How must it be, when God doth call. 
Him whom He placed above them all ? " 

Ah, yes ! we mnat in .patience wait. 

Thou dearly loved, departed friend ! 
Till we have followed through the gate. 
Where Life in Time doth end ; 
And Present, Past, and Future lend 
Their light to solve thy fate ; 
When all the ages that shall be. 
Have flowed into the Timeless Sea, 
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A Description of certain Mechanical lUxtstrations of ike 
Planetary Motiont, accompanied by Theoretical Inveati- 
gationa relating to ikem, and, in particular, a new Ex- 
planation of the Stability of Equilibriumof Saturn' a Ring». 
By James Elliot, Teacher of MathematicB, Edinburgh.* 

Orreries, as they are called, haye been constructed with 
much elaborate ingenuity, and rendered capable of exhibit- 
ing the motiouB of the planets to a surpriaing degree of accu- 
racy ; but they are bo complicated and cumbrous in their 
machinery — so couBtraiued in their movements — so totally 
different from that which they repreaent, in regard to their 
moving principles (their toothed wheels, palleya, and inclined 
planea being utterly unlike the laws of attraction and iner- 
tia) — that tiiey are seldom regarded in any other light than 
as mechanical curiosities, and are rarely used for explaining 
the subject of astronomy. In them we look in rain for imita- 
tions of 

" Hnven's rnsy, artleM, unencumbered plan" 

(to borrow a description applied to a higher subject), and 
long for illuatratlona more simple, and governed by laws 
more nearly related to those which govern the planets them- 
selves. 

On first commcDcing the study of astronomy myself, wd 
endeavouring to obtain a diatinct conception of that motion 
of the earth which gives rise to the precession of the equi- 
noxes, it occurred to me that I had seen the same motion in 
spinning a hoop or a halfpenny. Thence I traced it to the 
top and the te-totum. Afterwards, in teaching Uie subject, 
it appeared to me that, if I could reduce their untractable 
movements to some degree of management, I might obtain a 
useful auxiliary to my explanations. There is so much dif- 
ficulty in imparting to learners a distinct idea of the motion 
alluded to, — in making them conceive the possibility of a 
rotation of the earth about its axis in one direction, and 

• Read before the Royal Scottish Society of Arta, STth Febnurj knd I3Ul 
March 1854, sod the Silrer Hedal, ralae Teo Sovereigaj, Mntrdcd. 
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a Bimultaneoufi revolntion of that axia itself, carrying the 
eartli with it in the opposite direction, that we n&tnralty 
look aroand for any illuBtration that can be given of it more 
satisfactory and more natural than turning the model with 
the band. About tlie same time my attention was also more 
particularly directed to the same point by meeting with a 
remark in Sir John Herschel's excellent volume on Astrono- 
my. " A child's peg-top," he says, " or te-totum, exhibits, in 
the most beautiful manner, the whole phenomenon," of the 
precession of the equinoxes, " in a manner calculated to give 
at once a clear conception of it as a fact, and a considerable 
insight into its cause as a dynamical effect." So far well ; 
bat this objection comes in the way — an objection which, of 
course, the wnter just quoted did not overlook — that, in all 
ordinary tops and te-totums, the motion in question is in the 
contrary direction to that which we are required to illustrate 
in the planets, the conical revolution of the axis being, in the 
former, in the same direction with the rotation, while, in the 
latter, it is in the opposite direction. 

I observed, however, that in tops which have short pegs, 
this motion — the conical motion of the axis — is slower than 
in those which have long ones ; and, in fact, the shorter ttie 
peg, the slower the revolution. It therefore occurred to me 
that, if we could lower the centre of gravity till it coincided 
with the centre of motion, this movement would cease alto- 
gether, and the top would continue to spin with its axis 
pointing permanently in any direction in which it might be 
placed. I also concluded that, if we 
still further extended the same change 
which gradually annihilated the posi- 
tive motion, it would re-appear nega- 
tive, or in the opposite direction. 
With that view I had an instrument 
constructed of the form shewn in the 
annexed cut, consisting of a wooden 
ball hollowed out in its lower part, so 
'as to admit the support upon which 
it rests to be raised above the centre 
of gravity of the ball, and with a screw 
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upon its peg, or axis, to admit of its being raised or lowered 
at pleasure. I also confined it to one place by forming a 
small carit; on tbe support for the point of the peg to mn 
in. This being done, I was much pleased to find m; expec- 
tations exactly realized. By adjustments of the screw tbe 
conical revolution could be quickened, retarded, annihilated, 
or reversed, as might be desired ; and all its motions were 
brought under perfect control. At tbe same time it was sur- 
rounded by a fixed plane to represent tbe ecliptic, its own 
equator being marked upon it ; and, by forming the axis of 
hard steel, and giving it a support of agate, its velocity conld 
be kept op without much abatement for a long time.* 

Tbe rotation is produced in the ball by means of a string 
and handle, much in the same way as that in which a hum- 
ming-top is spun. 

The case in which, from the two centres coinciding, the 
axis remains fixed in one direction withoat any conical re- 
volution, enables ub to iUustraie clearly what is meant in 
astronomy by the Faralleliem of the Earth's Axis, since the 
model may be carried by the hand slowly round in any cir- 
cular or elliptic orbit, without any perceptible deviation of 
the axis from its original direction. 

Bat, when the centre of gravity is brought slightly below 
tbe point of support, we are then enabled to show the devia- 
tion Arom parallelism which arises in the direction of the 
earth's axis after a long period of years, the same motion 
exhibiting the Preceesion of the Equinoxes. With the centre 
of gravity so placed, if tbe ball is made to rotate in the di- 
rection marked by the upper arrow, on tbe figure, or from 
west to east, the equinoctial point, E, is observed to move 
slowly in the direction marked by the lower arrow.from east to 
west. The latter motion may be made as slow as we please ; 

* Sioce the m[>del described ms conetracted, mif attention has been directed 
to Bobnenberger'i instraaient for tbe same pnrpoie, of vhich I was not pre- 
vlooslj aware. While that tiutrument is exceedingly beautifti], and adapted 
to varioiu experimente on rotatory motioD, for vhich tbe model described above 
i< not intended, it wonts (as wili readily be admitted) the simpUcitj uid capa- 
bili^ of pretise adjoetmeDt of tbe latter, and ia DOt io well adapted for the 
particular purpose of (Utronomisal illnstntioD. 
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BO as to approach, within any degree of closeness, the exceed- 
ingly slow precessional movement of the earth's equator. 

We have thus succeeded in obtaining, in the model, the 
precise tnotioa of which we were in quest ; but if it can also 
be established that that motion is not only the same as the 
corresponding motion of the earth, but arises from the same 
cause, every object will have been attained that can possibly 
be desired in a model. To establish that, however, will draw 
as into somewhat abstruse and lengthened theoretical conai- 
deraUons, to which a patient attention must be requested, 
since they are absolutely indispensable not only to a right 
appreciation of this particular instrument, but to the eluci- 
dation of other parts of the subject. 

The first point to be ascertained, then, is — what physical 
cause produces the conical motion of the axis, either in the 
instrument before us, or in the common spinning-top '\ and 
that question throws us back upon another, — what prevents 
a spinning-top from falling ? — in what way does its motion 
keep it in an erect position ? 

A popular notion is that the standing of a top is due to its 
centrifugal force. The fallacy of that idea is very well ex- 
posed by Dr Arnott. He shows that (since the force acts 
equally on all sides, of the axis) if the axis is placed upright, 
the centrifugal force can have no tendency to incline it to one 
side more than to another, and can have no more efiect In 
doing 80 when the axis is inclined. The inclination of tbe top 
can have no effect in changing the direction of the centrifugal 
force,which will still act perpendicularly to the axis, and equal' 
ly on all sides, neither accelerating nor retarding the fall. 

Dr Arnott having sbown the fallacy of the opinion that 
centrifugal forc.e is the cause, substitutes, in its place, ano- 
ther equally fallacious. " While the top," to use his own 
words, " is perfectly upright, its point, being directly under 
its centre, supports it steadily, and, although turning so ra- 
pidly, has no tendency to move from the place ; but, if the 
top incline at all, the side of the peg, instead of the very 
point, comes in contact with the door, and the peg then be- 
comes a little wheel or roller, advancing quickly, and, witli 
its touching edge, describing a curve, as a skater does, until 
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it GomeB directly imder the body of the top, as before." Thia 
theory may, at first sight, seem plausible, but is liable to three 
fatal objections. First, — an inclined cylinder, rolling upon 
one end, never would roll towards the centre, but, on tha ' 
contrary, would continually deviate further from it, unless 
its upper extremity were supported. Second, — the cause 
would cease, and the top would immediately fall, whenever 
any small hollow confined its point to one spot, as frequently 
happens. And, third, — ^if the standing of the top depended 
upon the thickness of the point, the finer the point the more 
difficult it would be to keep up the top ; and, if the peg could 
be ground to a mathematical point, the top would invariably 
and instantly fall. It is needless to say that such a conclu' 
uon is contrary to common observation, which shows us that, 
in mathematical language, the tendency to fall is do func- 
tion of the fineness of the point. 

In compuing the motions of the top with those of tiie 
earth, I thought that I perceived the true reason of the top's 
standing, viz., that the tendency to fall is converted by the 
rotation into the conical motion of the axis which I have be- 
fore described. But, to render this clear, let us commence 
with the common form of the top in which the centre of gra- 
vity is above tbe centre of motion, and let us suppose, for the 
sake of simplicity, tbe top to consist of a single circular platc^ 
or, if we choose, we may take a top of any form, and suppose 
its whole mass to be concentrated in a single circular sec- 
tion perpendicular to the axis, and the whole weight of 
that section to be again collected into one circumference, 
as a hoop around an axis. Further, suppose such a top al- 
ready inclined to one side, as in the following digram, CF 

being the axis, AB the circular sec- _,- ~~, 

tion, or rather the circumference, just C^ .y^ 

described, and the arrow pointing out ~ / 

the direction of rotation. The top ^ _/ 

will then have a tendency to turn V''^^-— /^^\ a 
over towards that side which is low- " V^„^ ^""--^ 

est, in doing which, the lowest point, J"" 

B, of the circumference, would, of / 

course, fall ; while the highest point, p/ 
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A, would necessarily rise. But the point B, in beginning to 
&11, ia, at the same time, carried forward from B to &, con- 
veying the tendency to faJI with it, so that the actiuJ fall 
would take place at a point, &, immediately in advance of the 
lowest ; at the same time, the highest point, A, beginning to 
rise, carries that rise forward to a point, a, immediately io 
advance of the highest.* Now let us observe Uie effect 
which this has produced upon the top : the point a, in advance 
of the highest, is r^aed, and the point b, in advance of the 
lowest, is depressed : this change tilt« the top over, if I may 
so espreas it, aside from its former inclination, bringing the 
higher extremity of the axis from C to c, and making it now 
lean towards the side immediately in advance of its former po- 
sition, and, if continued, produces the alow conical revolution 
of the axis which I have pointed oat before, and an accom- 
panying revolution of the lowest and highest point in the 
circumference, both in the same direction as that of the ro- 
tation. Into that conical movement, then, the tendency to 
fall ia converted.^ 

* So doubt, every poiot id the Bsmiclrcumference next B, hu d teodeDCJ to 
fall, aad everj point in the opposite leinicircuinferance A, to rise. But the 
greatest rise and the greatest fall would take j>laca at A and B, and the united 
effects of the tendencies of all the points in each semicircumfereDce is the same 
as if the vhoJe were accumulated at one point. 

t This eiptonatioD of the standiDg of a top is not so new as I supposed. 
When the coDimunication was read to the Societj', and subsequently, it was 
puinted out to me that the tame thing might be found in Euler's worli entitled 
■' Theoria Motna Corpomm Solidorum eeu Rigidorum," and also in the wocla 
of Poisaoii and Whewell, I admit it to a certain exttnl, although I was pre- 
viously ignorant of the coincidence. With regard to Buler, however, his in- 
vestigation is altogether so olnciire that it may be doubted whether the theory 
of the top can be obtained more Bssiiy from the top Itself, or from Buler's in- 
vestigation, supposing it accurate. Throughout the whole of It, I cannot find 
it distinctly brought out that the top's tendency to fall is converted by the ro- 
tation into the precessioDsI (or rather retrocessionai] movement. That MSnu, 
however, to be bis meaning, but under symbolical expressions. At the sam* 
time he clearly aud distinctly assigiu a cause of the top's rising to a vertical 
position, not only different from that which I have giveUj but different from 
that which he lumseif appears to assign as the cause of its not falling. Ue at- 
tribatea the rise to friction. Id chapter xvii. he says expressly ^ — " Nunqnam 
enim turbo magis Set erectus qoam fuerat initio, siqnidem nulla aff^terit frie- 
tio." Now the cans* to which I asctdbe the rise (whether correctly or not). 
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But the demonstratioQ is as yet incomplete ; for, although I 
Btay have shown that the point which was the lowest at first 
will no longer be the lowest, anlera I can also show that 
the new lowest point will not be lower than that which wm 
previously the lowest point, the top will fail, in spite of this 
secondary preserving motion. How, then, can it be estar 
bliahed that it will not be so 1 It eannot be proved gene- 
rally : to do so woald be to prove too much ; for a top aome- 
times doea ta,\\ : but the same theory, a little extended, will 
show under uihat eireumstancet it will fall,, and ander what 
it will not. 

The same things being assumed as before, let us further 



hu no eanii«ctlon whatavv witji friction, kod 1* the very same with th^twhid 
Ibave BulotKioed prevanti ita fall. Practically also 1 bave endeavoDred to 
dapriva mj model of friction aa far aa powible, and yet it riaea equally welL 
No doabt the pag ii prevented from sliding or rolling from its place bj con- 
floeneot to Ui« agate cup, and if that irere what Euler means by friction, or 
if it Barred the Mme pnrpoaa, the natter would be simple enough ; but he ip- 
paan hinuelf eiprasily to say otherwiee ; for he goes on r — " At frictio ceanra 
nequit nisi cnipia tnrbini* in eodem loco persistat," indicating clearly that bg 
does not consider confinement of the peg to a particular place ai identical 
with friction. lu fact it is on this last statement that a peculiar position is 
taken by a writer in the Cambridge Joarnal (in an article also pointed ont to 
me when tfae first part of thia communication was read to the Bociely), wlio 
attempts to explain and support Euler. He offers to rest the practical proof 
of Eular's theory on the fact that a top cannot be made to rise when spinniDg 
on a very fine point. I showed to the Society a top rising to a vertical positiOD, 
and spinning perfectly well on the point of a fine sewing needle. 

Polieonfi mach more clear in regard to the conversion of the fall or rise into 
the conical motion of the aiis, but [ cannot find that he enters into any eipla- 
nation of a top of the common form (that is, with the centre of graiily shove 
the point of support) rising towards a vertical positton. Still his demonstrstlmii 
are quite sufficient for establishing my main point, the identity of the top'i 
motions with those of the earth in their principle ; and if I had seen his work 
previously, I might have satisfied myself with quoting It, instead of entering 
so fully into the subject. 

Professor Whewell follows pretty closely in Euler's track, adhering to Iht 
same cause assigned by the latter for the rising of the top, vii., friction, bill 
patting it forward with hesitation, and not supporting it by any demoDBtrs- 
tion. (Ds/namia, Boot lit,. Sect, il.) 

I have also been referred to the Lecturea and Tract* of Professor Airj. 
These bring ont the theory clearly and explicitly with referencetotheesrthil- 
regard to tc, I have advanced nothing as new : my subject is— not 
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RdppoBe our imaginary circnmference to be divided into por- 
tions equal to tlie spaces throagh which any point moTes, in 
its rotation, in given times. Let us also imagine a vertical 
plane to touch the circle in its lowest point, and the drcle, 
with the points marked upon it, to be orthograpbically pro- 
jected upon that plane, 
as in the annexed dia- 
gram. Again, from the 
points thus projected up- 
on the circumference of 
the ellipse, let perpeudl- 
cnlars be drawn to a line 
touching the ellipse in 
its lowest point. These 
perpendiculars will be 
equal to the abscissee of the ellipse for the projected points, 
and set off npon the conjugate axis. Let the same distances 
be set off upon the tangent line which were previously set off 
open the circumference of the circle : these will be the dis- 
tances through which any point in the circumference would 
move in the given times, if allowed to advance in a rectilineal 
direction. Through these points let vertical lines be drawn 
equal to the spaces through which the lowest point in the 
circumference would descend in the same times, if the rota- 
tion were stopped and the top allowed to fall, turning on its 
pivot. The curve connecting the lower extremities of these 
vertical lines will be an approximation to the parabola, and, 
in fact, for a small portion at the vertex, may be regarded 
as a parabola, the vertical lines being equal to its abscissae. 
Now, it is a familiar law in dynamics, that, if two forces act 
upon the same body in the same direction, the resulting force 
is the sum of the two ; but if in opposite directions, the dif- 
ference ; and forces are measured by the motions which tbey 
produce in the same mass and in the same time. In the pre- 
ceding diagram, the perpendiculars on the upper side of the 
horizontal line show the spaces through which the lowest 
point in the circumference would be raUed, in the given 
times, by the rotatory motion alone ; those under the hori- 
Kontal line show the spaces through which it would/all in 
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the esioe times, if obeyiog gravity alone. Since tl^ese lonxt, 
theD, are in opposite directiooi, ihe i«giiltant force will be 
equal to tlieir difference, and the reeultAot motion equal to 
the dijfermee of the motions which those two forces would 
predace in the sud times. There will, therefore, be a riu 
or a fall of the lowest point according as the peipeadicnlan 
above the horizontal line, or thme below, are the greater. 

It is, however, the Brst pair of these perpendioalarB-~that 
is, the nearest to the point of contact — which detemines 
the resulting motion : if the first peipendicuW. or absaESa, 
of the parabolic curve be greater than the eofrespovding 
abscissa of the ellipse, the lowest point will descend still 
lower, and the top will fall ; bat, if less, the lowest point will 
attain a higher place, and the top will rise towards an upright 
position.* Now, since the form of the ellipse, corresponding 
(o a given inclination of the top, is constant, while that (^ 
the parabola wideos or c<Hitracts as we increase or diminish 
the velocity, it is evident that such a velocity may be ^ven 
to the top that any abscissa of the parabolic curve shall bo- 
come less than the corresponding abstissa of the ellipse, aod 

* The tendani!; to rtu or to fall (or nitiiaT tba Bxcau of teodencj in fRnmf 
of A rl« or of a fftll) wiU nsvn- ceMC (tba velocity of rotation bmng conitut), 
but Kill eonfuuw to urge the top either to riae towards ■ verUcU positiaii, or 
to iUl to the grouDiL For, A B being the same circumfennce which vs bars 
lappond throughout, and C P the aiia of the top, let the uigle of inclimtioii of 
tbs top var; ■. the abiciun of the parabolic curve 

ahore deaoribed vary ai the force doirnward (or /'" 

tendency to fallj, and thii varlea u the line of the 

angleof inclination, PC F. The BbscU»» of the el- 

lipse »arj as the conjugate aiie, — that ia, aa £ B; *\<^:^~-- 

and E B Taries as the aine of the angle E A B, or ^v..^^~~' 

POP. Therefore the sbaeia™ of the parabola (raty ^"^^ 

ai tboaeof tbe elllpae, ConsequenUy, iftheadvan- / 

tags ii Ib favour of either in any onepoaition of the / 

tflp, it will contiDQeaoin every other; and if the top / 

btgin either to rise or to fall, it will nmti'nM to do ^ 

■o, *o long aa tbe velocity remataa Duchuiged. But tbeogh the ratia Ot tk« 

aaid abacliaae coqtlnuaf (be Mme, tbsir differuu*, when in favour of (he ^p*« 

(which difference meaiurea tbe preponderance of the upward force or of tb« 

tendency to riae), will continually diminish. This difference will vary aa the 

aine of tbe angular diatance remaining to be paued over, and ultimately aa tbe 

diatauca itaelf; therefore, I presome tlie axia will approach the vertical line 

In an endlew ipiral, and will nevar attain an actoally vertitml potftiim. 
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that, when sack is tbe case, the top wUl rise towards a rer- 
tieal position. 

Fc«- the B^e of wnplicitf, I bare spoken of Uie distances 
set off, and consequently the absciBSe and ordinates «i of 
defioita Imgihs ; but, to those who hare made mathematical 
sabjects their study, it will be evident that, in order to be 
strictly correct, the second point io each curve must be tafaen 
in immediate eacceseion to the first, m^ng the first ordi- 
nate aad abscissa infinitely email. In this case their rela- 
tive magaitudes may be calculated by means of the differential 
calculus ; or the resalt may, I think, be shown to depend 
upon the following principle, which, if what I have already 
said be Oidmitted* will be a self-evident consequence <^ it. 
When tht radiut of curvature of the ellipge, at its lovieet 
point, ia greater than that of the parabolic curve at its ver- 
tex, the top will fall; when less, it will rite. 

The aaaie theory applied to that form of the top in which 
tite oentre of gravity is below the centre of motion will show 
tl>at the conical revolution of the axis mast then be back- 
ward, or in a contrary direction to that of the rotation ; for 
in this case tibe tendency of the top, when at rest, is not to 
fall but to attain a vertical position. The lowest pmnt, B, 
in the circomference, having a tendency to rise, and the 
iiighest point. A, to fall, both 
these tendencies will, by means 
of t^e rotation, produce their 
effect in advance of the highest I 
and lowest points, depressing 
tite point a and raising tiie point 
b. If we stop the motion of the 
top and produce the same effect with the finger, we shall find 
that the hij^est point is thus thrown back to d, and the lowest 

* 'niere will probftbljr be some heaitmtiim in aocepting; the prMsding p^rt of 
tMa iDVMtlgBtioii u strict demoDBtration. I hava the aame huitatiDn mjaelf, 
(tnd TMt uotliiiig upoD it. I rather thrtnr it oat u a aag^itloD for consldera- 
ticn. It fau at leut Bimplicitj in ita faTour, which Baler'g tbeoi^ aasuredlj 
has not. tij doubta, hmrever, do not eitand to the main point, — of the ten- 
dene; of the top to fall or riae being conTorted by the rotstlon Into the for- 
ward or backward pM«eeeional morement. That does not admit of do'abt, and 
ia tha only part of (he thaor; whi<li I uie for aatronomlcal applieatlon. 
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point also back to f ; and this [»w;ess, being continued, will 
produce the retrograde conical motion exactly as experiment 
BbowG it In this case we are not required to prove that the 
top will not fall, since it will not do bo when at rest. The 
only effect of the prodncticm of the conical movement will be 
to retard tlie tendency towards a vertical position. 

When the centre of gravity coincidea ifith the centre of 
BioUon, there will be no tendency either to fall or to rise ; 
oonseqnently, no conical revolution ; and the top will con- 
tinue to revolve in any position in which it may be placed, 
without any change either in the direction or in the inclin»- 
tion of the axis.* 

The theory I have thus attempted to establish is borne 
out, in its main points at least, by experiment, as we have seen 
in the different movements of the revolving sphere already de- 
scribed. An additional instance is, that our theory leads ob- 
viously to the conclusion that, with any given position of the 
centre of gravity, the more rapid the rotation the slower will 
be the conical revolution, and tiiatthis is at once confirmed 
by trial with the same apparatus. 

The conical revolution of the axis, in the model, not only 
illustrates that of the earth, but appears to me to depend ob 
the same or a similar cause. There are, however, some ob- 
jections to this idea, in limine, which it may be as well to 
dispose of first. I have already stated that this motion of 
the top depends on the relative positions of the two centres. 
Where, then, it will be asked, are those centres in the case of 
the earth itself ! Before I can answer this I must come into 
collision with one of our most common, and, I must admit, 
most nseful ideas in physics, — that of a centre of gravity. 
It is one of those hypotheses or theories which we meet with 
every day, answering very well all ordinary purposes, and 

* There Is another moTement of the toji. to which in this place I can only 
briefly allude. It m&j be c&lled its trratic motion. When the pivot in not 
confined to ■ point, but running upon a smooth vid leiel Barface, with the 
txa luollned, the top describea > ciroular orbit, by no meaaa Gsprielon«Ij, 
but subject to given laws. Ite periodic time is the Same as that of one roTo- 
luUon of the equinoxes, and its diameter is a fourth proportional to the tima 
of one rotation on the aiia, the time of one revidutioa of the equlnoies, aad 
rt the point of tiie peg vhere it rolls on the table. 
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^et only approximately true. Snch a Uiing as a. fixed centre 
of gravity exists not in natare, or at least but one, — the 
centre of tbe whole material universe. The idea of a con- 
stant centre of gravity in any particular body depends upon 
the supposition that the force of attraction is equal at 
all distances from the attracting centre. Let ns con- 
ceive a straight unifbrm rod to be placed in a ver- 
tical position, and divided into two equal parts: the 
lower half will be the heavier, because nearer to the 
earth's cenfa-e; tbe centre of gravity will therefore be 
below the middle of the rod. Let us now conceive the 
position of the rod to be reversed, the upper end ex- 
changing places with the lower ; the centre of gravity 
will then be on the other side of the middle — 'in that 
half which was formerly the higher — it will have changed 
its position in the rod. It follows, then, that in any mass of 
matter the centre of gravity will not be a fixed point, bat 
will depend upon the position of the mass, and that it will 
always be in that side of the mass which is nearest to tbe 
attracting body. 

Tbe centre of momentum, however, though commonly con- 
founded with the centre of gravity, is not the same ; but as 
this is a rather nice point, and not usually taken notice of, 
X hope to be excused in saying a few words in explanft- 
tion. 

If two solids, of the same size, dififer in weight from a dif- 
ference in their specific gravity, the heavier has tbe greater 
momentam ; but if they are alike both in size and in specific 
gravity, and their difference in weight is caused by a differ- 
ence in their height above tbe surface of the earth, then 
their momenta are equal notwithstanding their difference 
in weight. Thus, if a cannon-ball were fired from the sum- 
mit of a mountain, it would strike an object witii as much 
force as it would do if fired, with the same velocity, at tbe 
level of tiie sea, although the weight would be much less. 

Apply this now to the case of the straight rod. Tbe lower 
end is tbe heavier, but it has not the greater momentum. 
The centre of momentum is therefore in the middle of the 
rod, while the proper centre of gravity is not bo. In fact, 
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wh»t we oomiDonlj call the ceotrv of granty ii tndy the 
centre of momentum. The aame reasoiuBg a^tplies to the 
earth in reference to the eun's attractiea : Ha ecntre of me- 
mentun — the ventre ronod which it revolTes in its dinrnd 
motion — is the centre of the sphere (or spheroid) ; whSe the 
varying centre of gravity is always within the bemi^cte 
nearest the son. Here, then, is the very desideratum sup- 
{died, to coB^lete our analogy between the earth's motiiMu 
and those of iit» top : here are our two ceBtrea, — the one 
the centre of tiie mass, the centre of momentuHnf— the other 
tiie proper cmtre of gravity. 

lie next difficulty is this. Sir Isaac Newton, aa is well 
known, has demonstrated that the eonical revcJution of tbe 
axis would not beloiig to the earth were H a perfect sphere, 
bat. that it is indebted for it to its spheroidal fc«m ; wbereM 
the same ntoti<n in the top is Indep^ideot of its fwnn. The 
reply to that is, that there is no tendency to such a motios 
m the top while in a vertical poeitio% — that is, when its 
centre tjS gravity is directly ahove or directly below its 
centre of motion, because then there is no tendency either to 
fall or to rise, and that the same thii^ preeisely would be 
&e case with the earth >f it were a perfect ^bere: the 
centre of gravity would then be directly between tiis ana 
and the centre of mcnnentum. But, m tbe case of a spheroid, 
the centre of gravity will he a little ont of that line, pro- 
dncing a tendency to fall into it, sod this tendency is con- 
verted into the motum in question. 

Thus, let the point be the centr» of the apttemd AB, 
afid coQseqaently its cen- 
tre of momentum : let the 
IjjM Afi be tbe transverse 

axis, and S the attracting a '-• 

body ; and let the ^heroid 

be divided into two half 

spheroids by a |dane, OB^ 

cwncidntt with the line OS, and perpendiculu- to ths plane 

BOS. Then, since the half spheroid^ CBX>> U nearer to 9 

than the oUier half., CAD, the centre of gravity, G, will be 

in the former half, and conseqaently out of the line OS. 
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Tberefore the axis, AB, will be drawTt in towards tb© line 
CS, while no sacli tendency would arise in the sphere, and 
coDseqaentty no conical reyolution of the axis. 

^esfl two objections being set aside, it will readily be 
poroebed that the tendency of the line AB to fall into the 
line OS, exactly corresponds to the tendency of the top to 
fall, or to the tendency of the revolving ball of the model, 
when its centre of gravity is below the point of the pivot, to' 
bring its axis into a vertical position, and, consequently, tiiat 
the same results mast follow. The conical motion produced in 
tbfl axis of the ball corresponds to that which goes on in the 
axis of the earth, not only in its existence but also in its cause. 

Thus, then, we have two motions of the model agreeing 
with two corresponding motions of the earth, — viz., the Rth- 
taUon and the Precession of the Equinoxes, which is identical 
with the conical motion of the axis. If we place the iastrd- 
ment, while in motion, upon a stand, and snspend the stand 
by a cord, from a great height, we may then, as is well known,- 
exhibit the Elliptical Orbit, and also the Progression of the 
Apsides. 

If we next load (he sphere, on one aide, very slightly, by 
any means, we obtajn an illustration of the Nutation of the 
Earth's Axis, the axis making a multitude of minute conical 
revolnttons round the circumference of the greater conical 
revolution. Neither are the causes very different in the 
model and in that which it represents ; for the moon's at- 
traction does to the earth what the little weight does to the 
model ; it loads it on one side. The periods of the motions, 
however, are different in the two ; for, in the earth, the pe- 
riod is a lunar month ; in the model, a day. This cannot 
easily be avoided ; although, if desired, the period trnght be 
obtsmed strictly correct by means of a revolving magnet, re- 
presenting the moon, acting upon the iron circle which forms 
flie equator of the model earth. 

The next motion illustrated by the apparatus is the gra- 
dual Diminution of the Obliquity of the Equator to the Eclip- 
tic. In the case of the earth itself, Laplace has computed 
that the diminution is not permanent, but confined within 
certain limits both of time and 6f extent, the obliquity, after 
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a long cycle of years, again i&creaBing. In the case of tlw 
model, however, the obliquity continues to diminisb, an up- 
nght position of the axis being constantly approached, but, 
as I have attempted to demonstrate in a previous note, never 
attained. The reason of the difference it is not easy to per- 
ceive. 

The neit piece of apparatus is intended to exhibit the Re- 
trogradatUm of the Moon's NocUa, That pheii 
■imilar to tlie precession of the equi- 
noxes, both in its description and in 
its canse. In the model, we have the 
same similarity : we have the plane of 
the moon's orbit occupying the same 
place which the earth's equator occu- 
pied in tiie first experiment. Like the 
plane of the equator, it is inclined to 
the plane of the ecliptic, the two points 
in which it cats that plane, called its 
nodes, corresponding exactly to the 
equinoxes in the other case. "When the line of the nodes is 
in the same line with the centres of tiie earth and sun, we 
have eclipses of the sun and moon ; when otherwise, the 
moon passes its change and full without eclipses of either 
luminary. The line of the moon's nodes revolves in a direo- 
tio contrary to that of the moon's revoluticm round the 
earth. There is the same difficulty of conveying a clear 
idea of this motion by mere words to students of astronomy, 
that there, is in the precession of the equinoxes ; but al) the 
difficulty disappears when we can actually show the move- 
ment, and that not under the constraint of wheels and bars, 
but under the impulse of gravitation and inertia. 

The cause of the peculiar motion in the model is litmlar 
to that which produces the corresponding changes of the 
direction of the plane of tlie moon's orbit itself, but is not 
precisely identical with it, inasmach as, in the model, tiie 
force of attraction acts upon the whole plane, while, in the 
reality, it acts only upon the moon whilst moving in that 
plane. But the ditference is more in appearance than in 
kind, since we may conceive the solid orbit in the model to 
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consist of a moltitude of moons ; snd, since tbe effect upon 
each must be the same, the result will be the same, as in the 
case of a single moon. The effect will not even be magnified, 
since tbe inertia is increased in the same proportion in which 
the attraction is increased. 

Another application of the same model is, to exhibit and 
illustrate the varions kinds of Perturbation which one planet 
exercises on another's orbit As in illustrating tbe moon's 
motion, we use, in this case also, instead of the planet itself, 
the plane of its orbit, or, more correctly speaking, a solid 
disc of iron in the position of that plane. The place of the 
disturbing planet is supplied by a magnet. 

Before entering on the astronomical application of the ex- 
periment, It may be curious to observe tbe peculiar way in 
which tbe disc is affected by the magnet. When the disc is 
at rest, if we bring the magnet near it, either above or below, 
it is immediately attracted by the m^net and brought into 
collision with it. But if the disc is made to rotate with suf- 




ficient rapidity, and the magnet la again brought near it, as 
before, it now teeme no longer to be attracted by the magnet, 
but rather appears to evade it : you might almost be per- 
suaded that the magnet had a repulsive effect upon tbe disc* 
Bat it evades it in different ways (at least apparently), ac- 

f&ct of tbe rotating Iron disc evodiog the direct ection of th« 
■bown to me bj a friend, but witb no peraeption, OH hii put, 
, or of iti connnloii wltb Mtronomjr. 



* The peculia 
nugnrt, wu fin 
•ither of it* etiu 
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oordtng u we present the m^oet to it in different posifiona. 
When the disc is rerolTing horizontally, the ms^et, pre- 
sented above or below any point of the circumference, con- 
rerta that point into one of the nodes, the half orbit m ad- 
vance of that point inclining upward or downward towards 
the magnet, and the other half receding ^m it. Thus, in 
the preceding diagram, the direction of rotation being trota 
west to east, as indicated by the arrow, and the magnet 
being stispended over any point A, that aide of the disc does 
not rise towards the magnet, as we might expect, bat the 
side B does so, a quadrant in advance, white the semicircle' 
opposite B sinks. Agun, when the orbtt is already inclined, 
if we place the magnet above the highest point of the disc, 
or beneath the lowest, the effect is not to increase the obli- 
quity of the orbit, as we should anticipat«, hot to prodace a 
progressive or forward motion of the nodes. If we present 
it below the highest point, or above the lowest, it does not 
diminish the obliquity of Uie orbit, but causes a retrograda- 
tjon of the nodes. If we apply it below the descending node. 
or above the ascending, we do not draw that side towards 
the magnet, as would appear likely beforehand, but we in- 
crease the obliquity of the plane to the horizon : if above the 
descending node or below the ascending, we diminish the 
obliquity.* When a circular plane, 
to represent the ecliptic, is fixed 
round the revolving disc, as shown in 
the annexed woodcut, the results are 
mOTe quickly made manifest, and a 
screw upon the axis of the disc ena- 
bles it to be adjusted beforehand, so 
as to be free from any forward or 
backward motion of the nodes inde- 
pendent of that caused by the infln- 
ence of the magnet. 

Now, thevairious effects just described are prerasely those 

* A alight toach of the finger on the rSTolving dlac prodacea exactly the 
same effect u the magoat applied on the oppoalte side. The flnger nnut be 
kept upon the cliao with B' gratJ« prenore, Tabbing Bn-oothlj' ovar iti (om not 
to atop It. 
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which the ftttraction of one plttoet prodoceB upon the plan* 
of another's orbit, in the eight different poaitioos described. 

The cause, in the case of the metaltie dieo, is exactly th* 
same cs that which, we saw, produced the precenioa of ih9 
equinoxes. The point immediatelj nnder the magnet is at- 
tracted by the magDet, but the effect, in consequence of the 
rotation, takes place in advance of that point. The very 
same cause produces the reality represented by the model, 
in the ease of the planets. The action of the mi^net upon 
a metairic plate is not really different from the action of on« 
planet upon another, as far as the plane of the orbit is con- 
eemed ; for we may suppose, as we did before in the case <^ 
the moon, every part of the plate to be a planet; and the 
tnagnei influeneea each part, as it passes it, in the samtf 
manner that the one planei influences the other. 

The circnmstance of the magnet's being a[^lied nearer, 
and more perpendicular to (be orbit, than in the case of the 
planet, does not affect the resoU except in degree. It is 
brought near in order to make the effect more apparent ; and, 
as to the perpendicular direction of its action, it may be re- 
mariied that, in the case of the planets themselves, the at^ 
traction of the disturbing planet, when not in Uie plane of 
the other*!) orbit, may be resolved into two forces — one in the 
direction of that plane, and the other at right angles to it ; 
the former is employed in changing the form of the orbit, 
the latter in changing its direction : it is the latter that is 
represented by the magnet ; and, since it is actually perpen- 
dicular to the plane of the orbit, the position of the magnet 
truly represents it. 

The effect of the force in tho direetien of the plane of the 
orbit, in altering the form of the orbit, might also, perhaps, 
be shown by means of a magnet acting upon a loose chain, , 
previously made to revolve as a circular ring by centriliigal 
force ; but the result I have not found to he safficienfly de- 
cided to be easily observable by the eye. 

I come now to my final application of the same principle 
which has pervaded all the previously described illustrations 
of tite planetary motions. It is well known to those who have 
studied the subject, that the theory of Saturn's ring involves a 
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dif&calty from which it has never yet been satiaraotorily (reed. 
It is agreed on all hands that the assumptioa and main- 
tenance of the annular form is due to the centrifugal force 
arising from its rotation ; but the difficulty is of another kind ; it 
has arisen from a supposed demonstration by Laplace, in which, 
as far as I am aware, all other astroaomers have acquiesced — 
that a uniform ring, revolying round a centre of attraction, will 
be in equilibrium only when the attracting centre coincides ma- 
thematically with the centre of the ring.^that, consequently, 
the equilibrium is unstable ; so that, if either the attracting 
object or the ring be displaced in the least, they will inevi- 
tably approach each other till they come into collision. But, 
though the planet Saturn were poised, with mathematical 
accuracy, in the centre of his ring (a circumstance without a 
parallel in astronomy), the nice adjustment would not con- 
tinue a single day, for it would be immediately disturbed by 
the varying influence of the other planets and of its own sa- 
tellites. And not only are there abundant and constant 
causes to disturb that adjustment, if it existed, but it has been 
shown, as Sir John Herschel states, " by recent micrometri- 
cal measurements of extreme delicacy, that no such adjust- 
ment exists, but that the centre of the rings oscillates round 
that of the body, describing a very minute orbit." 

If, then, according to Laplace, there is no stability in the 
equilibrium of a uniform ring, it follows that, unless there 
were some preserving contrivance — some counteracting cir- 
cumstance, that beautiful mechanism would inevitably fall to 
pieces. For this purpose, Laplace has recourse to the expe- 
dient of supposing that the ring must be loaded on one side. 
That load, having of itself a tendency to describe an elliptic 
orbit round the planet, like a satellite, will drag the rest of 
the ring with it. The motion will thus belong to the load, the 
ring, large as it is, being merely its encumbrance. 

To that hypothesis, there are serious objections. In tlie 
first place, the load is almost hypothetical; for although 
some slight apparent inequality may be observed in the 
different parts of the ring, yet nothing to justify Laplace's 
idea, — nothing which could be regarded as sufficient to bring 
about the result on wMch be calculates. la the second 
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place, the e:ipedient Beema to be destitute of that elegant 
Bimplicitf BO conspicuous in the laws which govern the other 
parts of the planetary ByHtein. In the third place, if that 
load fvere carried round, like a satellite, and the rest of the 
ling dragged round by the load, the period of reToiution 
would not be identical witli that of a satellite at the same 
distance as the ring ; for the attractive force exerted upon 
Hie load, being equal to that upon such a satellite, and the 
inertia greater in consequence of the superadded mass of the 
rest of the ring, the time would be proportionally greater. But 
Laplace has himself proved that such a velocity of rotation 
is absolutely necessary to preserve the very form of the ring. 
Laplace's reply to this objection would probably have been, 
that the planet's attraction acts upon the ring also, aa well 
as upon the load. But he does not say so ; and if he had 
said so, it would have entangled him in such complicated 
laws, involving both ring and load, that he could no more 
have established the stability of equilibrium with these than 
with the simple uniform ring — in fact much less easily. 

Sir John Herschel, dissatistied with Laplace's hypothesis of 
the load, is driven into another, which appears to me to be no 
less objecUonable. He thinks he perceives, he says, " in the 
rapid periodicity of all the causes of disturbance, a sufficient 
guarantee for its preservation ;" or, in other words, if I un- 
derstand him right, the displacement which one planet or 
satellite causes, another planet or satellite (or the same on 
its return) restores. He afterwards compares this to " the 
mode in which a practised hand will sustain a long pole in a 
perpendicular position, resting on the finger, by a constant 
and almost imperceptible variation in the point of support." 
His idea would be precisely realized, if, for the balancer's 
hand were substituted some ingenious piece of machinery, 
with its motions so nicely arranged beforehand as precisely 
to adapt itself to every foreseen and previously calculated 
displacement of the pole ; or rather, perhaps, the author would 
say, with the pole so nicely placed at first, that every little 
nod would come just in time for the counteracting motion of 
Bome one of its wheels. But, it may be replied, there Is no 
other position or arrangement among any of the heavenly 
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bodias in vhieh »ay extreme precision of origiaal ftdjart- 
uentbM ever been detected : instead of that, ttiey have been 
Bobjected to laws by means of" which every little displace- 
ment produoa tte own remedy, and is its own restoring 
cMise. This rule bu been proved, I believe, to bold good 
tbrovgboat all tbe other motions of the solar eystem, pris- 
cipal and subordinate ; and, if tbis were an exceptimi, it 
would be the only exception, standing out as a solitary ex- 
ample of its own kind. No doabt, If any nec^aary con- 
nexion oonld be shown to exist between the displacing and 
the supposed restoring caases, tbe g^ieral law would, io 
thia instance also, hold good ; bat no attempt is made.to point 
out sacfa a connexion ; nor can we even form the least oon- 
oeption in what way it can exist. In addition to tbis, the force 
necessary to restore an unstable equilibrium is always so im- 
mensely greater than that which bas destroyed it, especially 
if any considerable time has elapsed in tbe interval, that a 
singularity and complexity in the restoring powers would be 
required, soch as is altogether inconsistent with the genend 
cbaraeter of tbe planetiu*y motions, if, indeed, it could not be 
demonstrated to be physically impossible.* No machine can 
be made to sustain a balanced pole. The exertion of intel- 
ligence alone can do it. 

But let us examine Laplace's supposed demonstration of 
the instability of equilibrium of a uniform ring round a centre 
of attraction, and see what it amounts to, for if not conclu- 
sive, neither his own hypothesia nor that of Sir Jiriin Hcr- 
schel will be necessary. After a very elaborate process of 
computation, to determine the proportion which the thickness 
of tbe ring should bear to its breadth, or at least the limit 
of that ratio, and a much simpler computation of the period 
of revolution which each ring ought to have in order to main- 
tain its form by its centrifugal force, showing that that pe- 
riod must be the same as that of a satellite at the same A\^ 
tance, he proceeds to discuss tbe question of the stability of 



* I tinceraly hope T have not mitnnderatood the Motilneiita of Sir Jobn 
HsTMhel, an author fbr wlioin I entertain the very highest regard. Hftving 
examined bU exprewlona earefnlly and repeatedly, I ekanot Inttrpret them tn 
W17 other •enH than that wUd I have attached to tten. 
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equilibrium, by first ima^ning the riDg to be a mere circular 
circumference, attracted equally in' all parts towards a point 
not coiucident with its centre. He then goes on to compute 
the attraction existing between the centre of the ring and 
the centre of the planet, and, by a very refined process of in- 
tegration, he determines that attraction to be negative, or, in 
other words, that these two centres, instead of attracting, 
repel each other, and coDsequeotly, instead of tending to re- 
turn to coincidence, will continue to go more apart, nntil 
the circumference of the ring toach the surface of the planet. 

It is not necessary for me to produce Laplace's calcula- 
tion, since I am not going to find any fault with it as iar as 
it goes, and its aspect is such that I am confident its attrac- 
tions, for this assembly, would turn out to be of a negative 
kind — somewhat repulsive. All that I need to say is easily 
appreciated ; and that is, not that the calculation is wrong, 
but that one of the principal elements is entirely omitted. 
Of the eymbole introduced into the calculation, not one has 
any reference to the rotation of the ring : it is taken as at 
rest. How an omission so fatal should have been made on 
the part of so eminent a mathematician, I cannot explain ; 
neither am I called upon to account for the circumstance of 
the oversight not having been detected by subsequent astro- 
nomers. In the previous part of the demonstration, no doubt, 
the rotation forms a principal element, but not so in that part 
which we are now considering. My statement will be found 
borne ont by a reference to La- 
place's celebrated work, the M&a- 
nique Celeste, First Fart, Book iii., 
art 46. But to save the trouble of 
that reference, I will give a short 
sketch of his process. 

A being the centre of the ring, 
and B that of the planet ; the sym- 
bol S representing the mass of Sa- 
turn ; r, the radius of the ring ; in, the angle DAO ; and xi 
the line AB ;* he then says, — 

* Ttae dUgnm recti on wj own rapoiuibility. Then u no dlkgram for tUf 
tn JjaplfM'* work, It U pruumBd that do one wUI nrioiulj naiBtain that % 
ring at reit and a rUg la ntation, titiey (h« wme lawi. 
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dzj V(r' + 2rf C08CT + 2*) 

will be tbe atb*aciion of Satnm to the ring, decomposed in 
a direction parallel to «; tbe integral being taken from ST=0 
tocr=the circumference, and the differential being t^ken 
with regard to 2. 

la all this there is no consideratioa of tbe ring's rotation, 
if I can uaderBtand it aright. All that is proved is precisel; 
what we should have anticipated without such proof, viz^ 
that if a planet at rest, surrounded b; a ring also at rest, were 
neaj^r tbe one side of the ring than the otlier, it would be 
drawn towards that side. Still, although this appears likely 
beforehand, it is not self-evident ; for, as Sir Isaac Newton 
has demonstrated, it would not be true in regard to a planet 
placed within a hollow sphere, which is equally likely. It is 
very well, therefore, that Laplace has demonstrated it, and 
set the matter at rest, although, from the omission from the 
calculation, of any element representing velocity of rotation, 
the result has no bearing whatever upon the actual case of 
Saturn's ring,* since, as I think I am prepared to show, the 
very cause of the stability of equilibrinm rests on the omitted 
consideration. 

Still, Laplace is not easily understood ; and if I have made 
any mistake regarding his meaning, I shall be glad to be set 
right.f But, whether or not, it does not affect ray result, nor 
my objection to Laplace's conclusion ; for, according to his 
own explicit statement, the only force be has computed, is 
that in tbe direction parallel to AB. I shall at once assume 
not only that he is right in that in the case of the ring at 
rest, but also that the rotation of the ring will not affect that 
force. I will therefore commence at the point where he has 
left off; and start with the assumption that there is a repul- 
sion between tbe two centres, and, consequently, that, if the 

[ * It waj, however, especially to Saturn't ring thst L&plBCe'i iiiTeitigfttiiW 
vu directed, and therefore the rotation was an essential element. 

t I have been censured for presuming to dispute so high an aothorit; u that 
of Laplace, I am not at aU disposed to quesUon Laplace's very high poiltion 
as a mathematical astronomer; but the greatest of men are not iniUIible, and 
the subject is certainly a fair one for discussion, so long as I aaalgD mj nMM», 
with parfert willlngnesa to retract if prored (o be la ecnjr. 
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ring be dif^laced in the least, it will have a tendency to ap- 
proach the planet on that side on which it is nearest to it ; 
but that very tendency will produce its own remedy, by giv- 
ing rise to another and it very peculiar movement, which I 
am now about to explain. 

In considering the theory of the top, it appeared to me, 
that, if the top were in the form of a ring, and if an attrac- 
tive force within it, such as a magnet, were aubstitated for 
the downward force of gravitation the ring would avoid fell- 
ing in towards the centre of attraction by an evasive move- 
meat, similar to that by which a top avoids a fall, and simi- 
lar also to that by which, as we have already seen, the iron 
disc avoids contact with the magnet above or below it, — ^that, 
in fact, the tendency towards the centre would be converted 
into a slow eccentnc revolution of the centre of the ring 
round the centre of attraction, entirely different from the 
rotation of the ring itself, exactly in the same manner as the 
tendency of the top to fall is converted into a slow conical 
motion of the axis. Thus, in the following diagram, let RR 
be the ring, C its centre, and P 
the centre of the attracting power, 
eccentrically placed with regard 
to the ring, the nearest point of 
the ring being A. That point A, 
is tben acted upon by two inde- 
pendent forces, — that of the ro- 
tation, carrying it forward from 
A to B, and that of the attracting 
power, drawing it from B towards 
P, and is consequently brought to a point D between B and 
P, while the centre of the ring passes, in consequence, into 
the position C The same movement continued brings the 
nearest point successively into the position D, E, F, &c., and 
carries Uie centre round the curve CC. 

It is only with a certain velocity of rotation, however, that 
the carve CC will be part of a circle. If the velocity is less 
than that, the point B will be nearer than A to F, and the 
ring will become more and more eccentric, till it is brought 
into collision with the attracting object, corresponding ex- 
saw BBHIBH.^VOL. 1. NO. ir. — AFBIL 1855. Z 
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aetly to the c&se Of the top wheD \tA telbcit; is not i^ufficiett 
to prevent it fK>m falling. But if the rblocitj is greater thai) 
tliat which IB nebeasar; to keep the nearest point of tiife Ving 
at a uniform distance from P, then PD will be greatei- that! 
FA, and the ring will become leas and less eccentfiij, tfa^ 
circle, or rather the ourvfe, ADEF gradually enlarging till it 
coincide with the ring, and the carve CC gradually contract^ 
lug till it disappear in the central point. The ring then be- 
comes perfectly concentric with the planet, and the State of 
stable equilibrium is restored. The latter case corresponds 
agWD to the case of the top whose Telocity is sufficiait to 
caase it to rise towards a vertical positiDn;* 

Snch was my theory, formed independently of experiment, 
but aflerwards eonfimied by it. After repeated trials, I suc- 
ceededj by means of the apparatus represented in the follow- 
ing drawing, in showing it. 

M is a magnet supported on a stand, and R ab iron riu^ 
capable of revolving rapidly. E is a wooden support to tioa- 
tun the ring. D is an appendage employed for the purpoBM 
of bringing the centre of gravity of the whole to the Sbm6 
level with the point of support, and So getting rid of any 
conical motion which the axis of the rihg might bave indt!^ 
pendently of the magnet. The ring R, its suppori; E, an4 
the appendage D, revolve together upon a hollow on fbd iap 
of the atem C, and are set in motion before the niaghet f^ 
introduced. It is then found that the ring, when revolving 
with Sufficient rapidity, IS not, as Laplaiie aSsertS, in inataMe 
equilibrium, but that the rotatory motion ik able to pt'es^HS 
it from collision witb the magnet. We find also ptCblsel/ 
the same eccentric revolution which was anticipated by theo^ 
ryi and corresponding exactly to that Which, as I haVe ^re= 
viotisty stated, ia obaerved in 8atut^'a ring itself. 

The porter of preservliig the equilibrium, in tiiB ftiOdfel, W 
so decided, that the whole apparatus may be turned COhdl- 
dernbly on one side, without derangement, the ring Aciaim- 

* if the top never reach nperfietlf vertlcml poaition, neither will the riBf 
BTsr bbbonte per/eeily concentric with the pWet. But it ia au^dent if va 
•MabUah (hili It vttll rannUutl; ttoA toMur^ tbftt atate, a^JiroBching i^A- 
nitcl; neiit ta it. 
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panyiDg the magnet ; and, if bo turned before the iDtroduc- 
tion of the magnet, the magnet will bring the ring into a 




concentric position, permitting its introduction into it^ while 
a non-magnetid iar cannot he io introduced. The magne^ 
instead of causin|; Collision, prevents it.* 

I have thus, both by theory and by experiment, attempted 16 
explain that phenomenon, hitherto, as I think, not accounted 
for in any satisfactory manner, and to show that it rests on 
the same principle as the standing of a spinning-top^ the pte- 
cession of the equinoxes, the retrogradation of the moob'lh 
nodes, and the perturbation of the planes of the Orbits of 
the planets. !&ow thr I have succeeded t leave otiiers to 
deeide. 

• tib looft iltttctoM, br irildity, of Saturn's ring wUl Hot i**ct My Hiwfrjj, 
WMl^WtbiTeit MfftcienlcoheifDn, oFmatdd atta^BctloIl, Blntnig itt cofnpbaeAi 
^u^cKr, to k<*p them together a oile tody, and lufflctent Teloilty of fotatibU 
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REVIEWS AND NOTICES OF BOOKS. 

1. — Die Kreidebildunffm Westphalent. Vwi Dr Feed, 

RO£HBR. 1854. 
2. — Coupe O&ologique dee Environg dee Baina de Rennet. 

Par A. D'ARCHrAC. 1854. 

The nature of the change which the cretaceous formatioD, as a 
whole, nndergoes in its cxteniioD trom Belgium across Rhenish 
PruBsia into Westphalia and Northern Germany, or aonthwards 
acroH France to the Mediterranean basin, is such, tliat the Eng- 
lish geologist, however well versed in the elementary knowledge 
of its divisions in his own country, the mineral character and as- 
pect of each, and of the included animal remains, must inevitably 
find himself at fault when he enlarges his inquiries in these di- 
rections. Beds identical in composition, and in the facies of their 
fossil contents with such as occur in this eonntry at the bottom 
of l£e cretaceous series, are jast such as in Westphalia may he 
met with at the top. Mineral character loses its value, and only 
leads into error, whilst the distribution of fossil forms will be 
found to be altogether at variance with these laws of sequence 
and limited duration, which are still reverenced by so many cS 
our palteontological naturalists. 

It will not be necessary to borrow much from the descriptive 
detail of Mr Roemer's work, which recommends itself as much by 
its ^loess as its cheapness to whoever may wish to explore per- 
sonally a district over which, as he remirks, the cretaceous for- 
mation occupies a larger superficial area, and presents a more 
favourable condition for examination than does any other in Ger- 

The divisions and snbdiTisions of the cretaceoas strata of 
Westphalia, taken in descending order, are as fcJlows : — ■ 

A. 1. Upper Sandstone group, consisting of yellow sands, with 
hands of sandstone, forming the hill group of the Haard, of the 
Hohe Mark, near Hattem, and of the hills between Klein-Beken 
and Borken : the gray calcareous sandstone of Dulmen, and the 
clay marl with siliceous beds of the hills of Cappenberg. Taking 
the Haard as a type, it presents just such a group of strata as is 
to be met with in the south-east of England, within the area of 
the lower greensand, presenting barren hills with tabular sum- 
mits covered with heath and broom, and composed of alternations 
of sands and sandstones, with flat and tubular concretions of iron- 
stone ; there are also occasional lines of chert. This npper sub- 
division is said to be not less than 1000 feet thick. With such 
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a CombJDatioD of external characters, its place in the cretaceous 
series would aeem to be either with the upper or lower green- 
sand groups ; the fossil contents of the beds, however, are both 
abundant and well preserved, and their relation to the series next 
beneath is unequivocal. Mr Roemer gives a list of upwards of 
twentv determined species ; with respect to these, we may exclude, 
as also in all subsequent lists, such fonuB as seem as yet to be 
peculiar to the German chalk strata ; and taking those only with 
which we are acquainted in this country, we find 

Exogyra laciniata, 1. ch., w. ch., Inoceramug Cripsii (rd. ch.) 
Hunstanton, Cucullsea glabra, (Bldwn), Fholadomya caudata, 
Belemnitella quadrata (w. cb.), Nautilus elegans (1. ch), Tere- 
bratula alata and plicatilis ; against which are placed indications of 
their several positions in the English scries, 

Mr Boemer considers that this subdivision represents the loose 
sands, with calcareous bands rich in fossils of the wood of Aix 
and of the Luisberg, and that it b the equivalent of the upper- 
most white chalk. 

In the lower strata of the hill of Cappenberg are Bourgueti- 
crinus ellipticus (u. ch.) ; Marsupites omatus (u. ch.) ; Belemni- 
lella quadrata, which further support this view. 

Kext beneath this arenaceous group is 

A. 2, A Calcareous Clay series of great thickness, and which, 
though mainly composed of marly beds, yet presents a mineral 
change in a given direction ; thus, the soft crumbling marls of 
the east of the basin, as about Beckum, are the equivalents of the 
compact calcareous beds resembling chalk, which occur at the 
aarne level on the west, at about Virden. Like changes occur in 
lower parts of this cretaceous series ; and in the Aix-la-Ghapelle 
district still greater changes take place within still narrower 

The strata of the hill of Baumberg, near Munster, have yielded 
the largest assemlilage of fossils, by means of which the hard cal- 
careous strata near Ahaus, the chalk marls north of Coesfeld, and 
the clay-marls of the bills about and west of Beckum are con- 
nected with the same subdivision. 

Manon megastoma (1. ch.) ; Siphonia cervicomis (u. ch.) ; Ccelop- 
tychiom agaricoides (u.ch.) ; Parasmilia centralis (u. ch.) ; Bour- 
gueticrinuB ellipticus (u. ch.); Diademaomatum, Ananchytcs ovata 
(n. ch.) ; Micraster cor. anguinum (u. ch.) ; Chama striata Ignabcr- 
gensis (u. ch.) ; Terebratula splicata (u. ch.) ; Ostrea vesicularis, (u. 
ch.) ; Pecten costatus ; Spondylus spinosus (u, ch.) ; Inoceramui 
CripBii (I. ch) ; T, Lamarckii (u. ch.) ; Belemnitella mucronata, (u. 
and m. ch.) ; B. quadrata (u. ch.) ; Ammintes Lewesiensis (1. 
ch.) ; Turrilit«s polypocus (1. ch.) 

This list might be somewhat extended, by including the species 
quoted from the numerous localities, described by Mr Roemer, on' 
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tbe north and south of ths Lippe ; but, taken by itself, it is qnito 
■nfficieat to indicate a group correa ponding with the great ta^M 
of our middle and upper chalk, apd which is ranged, together with 
the overlying arenaceous division, under the Seponien group of 
M. d'Orbigny. The two together fpnu a tract which is isolated 
from the rest of the oretaceoqs aeries by the aUHvi^l and turf 
formations of the valleys of the Ems and the Lippe, so that their 
immediate SQperposition on the ne^t group is nowhere to he se^. 
B. 1. The Planer, whose age and position at one time was eueh 
a matter of doubt and difficulty to son)e English geologists, is, 
uccording to H. Roemer, the most constant in its oiganio remains 
and mineralogical character of all the cretaceous rocks pf New 
Germany. He estimates its thickness at more than 600 feet j of 
this, the upper portion is mostly a compact, pure, calcareons rock, 
the lower a mnrly calcarepua clay. At Bochiun, an intercalated 
hand of greensand is seen, and in the range of the Planer, east- 
ward, such bands increase, and serve to subdivide the fonuatiiHi 
into two natural groups. In this form it can be traced round 
(he whole of the bay or amphitheatre, ^m Muhlheim, near the 
Bhein, to Lichtenau, and thence to Bevergem, near the Ems, and 
along this whole line it is only separated from the plder fonna^ 
tions by the intervention of the s.-inds of Essen. 

The list of fossil species from this great group is very limited ; 
such as there are occur abundantly. Inoceramus mytoloides (I, 
is most common ; next in frequency is Terebratula pisum ; al^ 
Tereb. striatula ; T. semiglobosa (1. ch.) ; T. gracilis ; T, splicata 
(m. ch.) ; Spondylus spinosus (u, ch.) ; and Holaster subglobosus ; 
Ammonites peramplus (1. ch.) ; Nautilus elegaps. A suit^ whiidi 
n&rs the planer to the lower chalk. 

B. 2. The Flammen mergel is a name first given to spnje b^ds 
which are seen between Goslar and Seesen, and which occur QJae in 
Westphalia. The strata consist of argillaceous limesttme, oaore 
or less siliceous, of a light gray, with dark streaks. From U* 
hardness, this group usually shows as a projecting edge beiweeo 
the ridges of the Hils sandstone and the Fliiaer, and is as mush 
as 100 feet thick. It is best seen from Dorenschlucht to Biele^ 
feld. Its geological position, in the Tentobergw Wold, if ^ext 
beneath the Planer. Thq only fossil quoted by &{>* Boefoer is 
Avicula gryphatoides (a. gr. s.) 

p. 3. Greenland of £'Men.— :-Under the head of ths •' green- 
sand of Essen," Mr fioemer groups a very variable series ttf sor 
Gumulatione, consisting sometimes of very coarse ponglomefatea 
or sandstones, and of fine calcareous marls. Th^y yary muob tO 
thickness ; their position is constant, being in ifiimedj^te jiubbi 
position on the highly inclined beds of the carboniferous grpnps, 
and overlaid by the Iwds of iJ^^ Planer, wit)t ^fhi^h ^@ narly lyds 
agree mineralogicaUy. 

D.D.t.zea by Google 
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This remarkable group, commenciug at Euea and Mublhein on 
tbe Bliiae, and whence were derived sa many of the cretaceous 
forms desciibed tfj Mr Cioldfuss, ranges along the outline of the 
palsBozoic rocks as far as Stadbergen on the Diemel. In this we have 
a. close approximation to an old coast line : in a direction at righ^ 
angles to this Une the detrital beds thin away and become finer; 
and from weqt to east the alternations of coarse materials with fine 
sediipentary matfer are more frequently repeated. A like change in 
th^ arenaceous band dividing the Planer, would seem to show that 
the present hay-like form of the cretaceous map of Westphalia is 
due tQ the form assumed by certiun lines of disturbed strata, at 
some pre-cretaceous period. Along the whole of this line the 
conditions of accumulation are just such as the Tourtia of 
Belgium presents, of which according to Mr Boemer it is the exact 
equivalsqt. If this vas ever made matter of doubt owing to tlie 
wpious marine fauna of the sands of Esaen, the difficulty is re- 
moved by an examination of the group further east. It is then 
seen that the assemblage about Essen pas due to local con- 
ditions, whilst about Bilmericb, with eectigns which strikingly re- 
qpmble those of Toumay, the beds contain Area cardiceformis, and 
the Inrge Pleurostimaria of tliat locality. 

Mr Roemer give a list of 104 species from Essen. Of these we 
recognise as British, Scjpbia infundibuliformis (Farr.), S. fur- 
cat^ (Farr.), Manon, pezii^ (Farr.), Tragos pulvinarium (Farr.), 
Micrabacea coroniila (Worm.), Cidaria vesiculosa (u. ch.), Diadema 
grnatum (u, gr. s. 1. ch.), Goniopygua peltatus (u. gr, s.), Cerato 
^UB rostratue (Worm.), Discoidea subuculus (Worm., 1- ch.) Cato- 
pygus carinatus (Worm. 1. ch.), Nocleoliteslaounosus (u. gr. s,),U- 
cordatus (u. gr. s.) Terebratuia latissima (Farr. to 1. ch.}, T. nuci' 
formis (Farr.), T. oblonga (Beaumont), T. oerviensis (Farr.), O^trea 
macruptera (0. diluv.), 0. carinata (u. gr. %.), Exogyra halotoidea 
Worm. Blackdn,), E. conica (greensands of tiie West of England), 
£. plicatula, Pecteu oaper (Worm. Blackdn.), F. cretosus (w, ch.), 
p. laroinosus (1. ch.), P, costatus, Spcmdylus striatus (u. gr. s. 
T/y^ilts), Nautilus elegans (1. ch.), N. simplex (n. grs. b.). Ammon- 
ites varians (u. gr. B.), A. peramplus (1. ch.), A. Maulelli (u. gr. s.), 
^uirilitea costatus (1. ch.) 

The inference as to the re|a(jve)tge of the sands of Essen is that, 
considered according to the rricish cretaceous series they are the 
equiyaleots of the chalk marl, and of the sands which uee beneath 
)t ; aq thpse of Warminster,. 

}t yill b^ tfaua seen that round the great or^aceoos bay of West> 
phalia^re is 4 line of littoral sea beds, surmounted by deep-sea ac- 
(lumula^ns of vast thickness, such as the Planer marls and lime- 
stones } the continuity of which conditions seems to have been mor« 
(ban once disturbed by oscillations such as caused the outspread 
of the coarse bands which are subordinate to that greafi gi^nfi. 
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To this agAin aucceeds t}>e deep-water sedimentarj T>eds of ^fr 
Roemer's second group, the equivalent* of oor upper chslk. The 
ch^k formation of the aouth-eut of England is nowhere complete : 
even where thickest there is ahimdftDt evidence of the remo'val of 
R much higher portion consisting of flint; chalk ; hvX whether, in 
its upward extension over the English area, it subsequently ander- 
went any change in mineral character, can only be matter of con- 
jecture. It is most probable that it did not. Over .the Weatpbalian 
area, on the contrary, the formation of the white chalk was followed 
byashallowing; the result of which was that sandy beds, character- 
istic of moderate depths, were formed above those of the deep-sea 
chalk; and the zoological result is exhibited in the lists of marine 
forms given by Mr Koemer, when we have the recurrence of a 
fauna identical as to many characteristic species with one which 
had previously existed over the same area at a long distant Ulterior 
period, and confirming in a remarkable manner the accuracy of an 
hypothesis advanced by Mr D. Sbarpe (Geol. Jow. vol. x. p. 186.) 
Gault. — It had been generally supposed that this group waa 
not represented in the cretaceous series of Gtermany. In s rail- 
way cutting near Neuenheerse a section was exposed in which 
certain strata of a red sandstone overlaid true Neocomian beds, and 
which troia containing an ammonite supposed to be A. anritus has 
caused the sandstones in question to be referred to the Ganlt. 
With respect to the identity of the species, Mr Iloemer admits, that 
it does not altogether agree with the French and English forms. 
Mr Roemer recognises the Gault at anotb^ place from the pre- 
sence of A. interruptus ; but this shell would not be sufficient evi- 
dence, and the distinctness of this group cannot as yet be consi' 
dered to have been satisfactorily made ont. 

C. The Neoeomian — is the lowest cretaceous group, constitntiDg 
a long ridge along the Teutobergervald, but altogether wanting 
on the south from the Rhine to Winnenberg. It is composed of 
yellow and red sands, which were formerly supposed to belong 
to the Quader sandstone ; but the discovery of a number (^ fossil 
forms, as from Oerlinghauaen and Bevei^em, has determined ita 
true age and position. On the south, a little beyond Lichtenan, 
these sandstones are found resting inconformably in the Triassic and 
Jurassic beds there. Further north they mostly overlie clays con- 
taining Cyrena majuacula and Milania strombiformis, well-known 
forms of the so-called Wealden of North Germany. Its infrs-poai- 
tion to the whole of the cretaceous gronp of the district is also 
shown by certain protruding ridges ; as the hill of Gildehana near 
Bentheim, and at Losser just within the Dutch province of Over- 
yssel. The following formsare quoted from the several localities : — 
Ammonites Decheni-bidichotomus, Belewnites subquadratus, Crio- 
ceras Duvallil, Pecten crassitesta, Eiogyra sinuata, ThracaaPhil- 
lipsi, Avicula coruueliana, Pema MuUcti. 
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In the last Crioceroe Duraltii, which is a form peculiar to the 
77eocomian group of the Mediteirsnean area, may perhaps be C. 
plicatilie of the Speeten clay ; the rest occur in the Meocomian beds 
of the S.E. of England and of the N.W. of Frauee. In Hanover 
Mr Boetner considers that it is represented by the sandstones and 
conglomerate of Hils. 

The transgressive passage of the Essen group, over and beyond 
the area occupied by the lower or Neocomian group, serves to 
indicate the direction in which subsidence was taking place in that 
quarter during the cretaceous period ; and confirms an opinion 
expressed by the late Professor Edward Forbes, i^ter hia visit to 
Aix-la-Chapelle in 1852, that the plant-bearing beds, subordinate 
to the sands of that locality, were the terrestrial equivalents of 
the older portions of the cretaceous seriea. 

The second memoir placed at the head of this notice is a de- 
scription by M. d'Archiac, of a group of strata, of somewhat the 
same age as those before noticed, and which are well seen near 
the Baths of Rennes, in the midst of the Cerbi^rea (Department of 
the Aude). A very large part of the region which separates West- 
phalia from the south of France was included in that which 
formed the terrestrial surface of the time of the cretaceous marine 
series ; and the memoir in question is interesting, as it adds much 
to our knowledge respecting the geographical range and distribu- 
tion of that Fauna, and suggests speculations as to the source or 
quarter firom which portions may have been originally derived. 
The Cretaceous Fauna of the European area already presents two 
auch distinct assemblagea of forms, that geologists are warranted 
in distinguishing between the Southern or Mediterranean, and the 
Northern or Germanic province. It is most probable that the 
southern of these dates back its origin to times long antecedent to 
the other, so that the area now represented by the departments of 
the Var, Hautes, and Basses Alpes, was beneath the waters of the 
cretaceous ocean during a long lapse of time before the more 
westerly but adjoining area of France became submerged. The 
fact of this successive depression is well illustrated by M.dMrchiac's 
memoir ; the cretaceous strata of the Cerbi^res rest unconformably 
on old Palieozoic slatea, yet in spite of their vaat thickness there is 
no part which can be considered older then the Gault of England, 
and aa such, it can be clearly identified with the beds of that stage 
which overlies the older (Neocomian) formation in the three de- 
partments before named. This agreement, however, ia only 
general ; M. d'Archiac remarks, that it is not with the nearest 
beds of the aame b^ in that part of France that those of Bennes 
can be compared with reference to their fossil contents, but rather 
with those of Gosau (Eastern Alps) with the Planer of North 
Germany, and the sanda of Aix-la>Cbapel1e ; and that, in addition, 
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tlu litt prawnts identificstiom witlf fqinns t^^ a iimcli more ilis* 
tant region. About ten yoara ago Sroiea^qr E. ^orbeq 4«s«nbed 
• beautiful series of foasilq froi;i Soutbeni Ipdia. The ^qiae cf 
thia Fauna was chancteriBtically cret»ceoDH ; of tbirtf-five species 
of Cephalopods, three-fourths seie found to be very closfl); allied 
to speciei from the Neocomian beds of tlie depacbnent of thp Var; 
nauy other genera of MoUusks presented a like result. Jm addition 
to theae species a close and critical comparison satisfied Pr«4eesor 
Forbes that there were twelve forpis wbielf conlf) n^t bn dis- 
tinguished tiom vrell-knonn European ones : of these soov were 
limited to the south of France, and spme ranged into one own 
area. M. d'Arcbiac, whose caution in stating results is well 
^nown, has added as manj as five or six to this list — snaking about 
ten per cent. — a verj remarkable result wbep the diffwenee in 
latitude, amounting to 30°, is taken into consideration. 



The EntomologiaCt Annaal for 1855, eompriting Noticet «/ 
tk« new British Insects detected in 1854. Edited bj H. 
T. Staiston, Author of the " Entomologist's Companion." 
London : John Van Voorst. 18^^. 

The idea of an Entomologist's Annual is a good onf ; and ife 
hail with satisfiiction the attempt whicl) has beeq m^e bj J^e 
Staintun and bis able coadjutors, Mr Smith and Mr J^^on. 4^ 
the same time, we will not receive this from their hands as more 
th^n a preliminary essay towards the production of such a work. 
Our notion of what an Entomologist's Annual ought to be gpe^ 
fur beyond what Mr Staiuton seta before h'lP- He tells us that 
his object has been " to give systematically notices qf all t]ie new 
species found in this country in the past year, and at the same 
time to intimate which rare species had been tak^n in an^ plenty.'' 
The latter purpose has not been attempted this year from want of 
sptace, but the former has certainly been ably accomplished. 

Mr Stainton records no legs than 173 species of t<epidopUra as 
detected in Britain since the publication qf Stephen's Illustrations 
of British Entomology in 1835, qf which 11 are sppcies ^itberto 
undcBcribed, and of which Mr Stainton h^ given good descnpr 
tions, p.nd in one or two instances figures. He might have ^ded 
15 ToTtridna to his list, had he taken a)l tbqse enumeral^ b; 
Stephens in his Museum Catalogue as British species ', but h6 baa 
most propej-ly abstained from doing so, on the grpund that he tMta 
no satisfactory information )«garding theiUi reserving to hin^sejf 
to introduce them in subsequent years, should they hereafter 
prove distinct. Some fine species are recorded in the list, sycfi s^ 
Anthrooera MinoSf Spaelotta Valteniiea, (7pnira iitutpft, &c. 
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Mr ^twntop next pres aexas obaervatious on the pritish Tinwis, 
49 supplementorj to h)s ^ork on them in the Ipaec^ Britaniiica, 
apd GntqmQlogist'a Opmpauion ; qnd he aaawers soiqe " enigmas" 
Tvhieh he had propounded in the latter work, chiefly relating to 
tl)e breeding gf some of these Hmall moths. A recapitulatian of 
some other of his enigmas, which have not jet beeti Bolred, fiiosea 
hja portion of the Annnal. 

Mr Frederick Smith of the Bntish Museum next takes np the 
Jiytriefoptera. Jle adds 59 species to our British bees, as hav- 
ing been poticed since the publication of Kirb;'s Monographia 
Apium Angliffi in 1802. With the exception of half-a-dozen, the 
fvnole of these seem to have been discovered bj Mr Smith himself 
within the last few years — a testimony to his abilities as an ento^ 
ipologist which our readers will know how to appreciate. In the 
j^epidoptera and Coleoptera Mr Stainton and Mr Jansou hare drawn 
their materials from numerous sources ; but Mr Smith has had 
the field of Symeuoptera almost entirely to himself. Three of the 
finest species, however, have not fallen to his lot. Otmia parig' 
tina fell to Mr Curtis ; Bombus Lapponicue, Fab. was Grst found 
by Mr Newman, and the fine Bombtis Smithianw, White (arctieut, 
pahlbon.) was captured in Shetland by Mr Adam White. 

Mr Smith adds 6 new species to the fossorial Hymenoptera 
published by Mr Shuckard, and a like number to the Myrmicida 
and FormieidiB ; and concludes by giving a couple of valuable 
pages of " notes in explanation of the new species of aculeate 
Jlymenoptfira in Stephens' Systematic Catalogue," in every line 
of which one of Mr Stephens' species is destroyed after this fashion ; 
"Fompilii»7tervoavf,S^h.,is the female of P. gibbva, Lin.;" "Pom- 
pilui batalit, Steph., is the male q(P. gibbtts, Lin" &c. &c. ; and he 
knocks off 65 of Stephens' species in this way. He does not tell 
^9 how he has come to the conclusion he announces, but we pre- 
sume it is Irom an examination of Stephens' own type speoimena 
now in the British Museum ; and Mr Smith's mere statement of 
Ihp result to which he has come will, we are sure, l>c received by 
eutomalqgists in general as quite sufficient evidence of its accuracy. 
To such obliteration of Stephens' species and names entomologists 
are DOW well accustomed ; and they are much indebted tq tJiose 
who undertake the ungrateful task of clearing up the confusion 
which that celebrated entomologist has unhappily pii)de. M' 
^mitb has limited himself to the portion of the Hypienoptera above 
QOticed. A separate work on tl^e Ckalcidites must tirst he exe* 
cqted before they can contribute their share to new acquiaitiofu. 

The Coleoptera, which occupy tlie remainder of the voluijie, have 
heen undertaken by Mr E. W. Janson, who has bestowed very 
^at care and attention on his part of the work. His list iu- 
eludea all those species which hav^ been nqtiocd as occutriQg in 
Prjt^n since the publication of Stephens' Manual in 1839. The 
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Bouroes from which fae has drawn his information have heen 
Dawson's 6«ode|^aga Britannica, Murray's Catalogue of Scottish 
Coleoptera, Hardy and Bald's Catalogue of Northumbrian Co- 
leoptera, Hogan's Catalogue of species found in the neighbour- 
hood of Dublin, and scattered notices published in the scientific 
periodicals of the day, such as the Annals of Natural His- 
tory, the Zoologist, &c. He has thus accumulated 227 species, 
of which he says it is presumed none are given in Stephens' 
Manual, Wc fear he is mistaken in saying so. Stephen's de- 
scriptions are so vague and undecipherable, especially of the 
smaller species, and his own collection frequently so inaccurate, 
that it is often impossible to tj^ll what insect he is describing, and 
in such cases bis names can neither be adopted as principal deno- 
minations, nor even as accessory synonymcs, and the entomologist 
is compelled to take the Continental names, so that a number of 
insects under these names may be included in the list which 
Stephens had got and thought he bad described in bis Manual. 
We wish that Mr Janson had, like Mr Smith,' given a list of those 
of Stephens' species which should be deleted from his Manual, or 
referred to older well-known names. He would have found much 
assistance in doing so in the works from which he has compiled 
his list, especially in Dawson's Geodephaga Britannica and Mur- 
ray's Catalogue of Scottish Coleoptera, where great attention has 
been paid to the synonymy of Stephens' species. Perhaps Mr Jan- 
son may undertake this in some future Annual. When it shall 
be done, it will probably be found that instead of adding to the num< 
ber of species reckoned as British, we must still reduce thein. 

From the sommary which we have given, it will be evident that 
" the Entomologist's Annual" is as yet very far from fulBIling 
the promise which its title holds out. It can scarcely be said 
to do so even as a ^^ BritUk Entomologist's Annual,'' for half the 
orders of British insects are left untouched. The Hemtpttra, Hom- 
optera, Neuroptera, Orlhoptera, JHptera, ApUra, &c. are never 
mentioned ; and what has been done in the other orders, although it 
may fulfil what Mr Stainton in his preface professes to do, cer- 
tainly fulfils only a very small, and that the most inconsiderable 
part of what we imagine to be the true duty of an Entomologist's 
' ■■ J. As we take it, the object of such a work should he not 
> bring together the notices of new captures in the course 
year, but to make the entomologists aware of what has 
oing in the literature of the science, what new works have 
«d, what information^ is contained in them, and generally to 
he entomologist au courant du jour in all matters relating 
study both at borne and abroad. British entomologists are 
;ral wofully ignorant of what is going on on the Continent, 
supply this information should be one of the great objects of 
tomologist's Annual. It may perhaps be supposed that 



Heviewe and Noticet of Book*. 345 

■ach remarks shonld have been withheld at the commeDcement of 
a new work, and that as it goes on in future jeai» the authors will 
of themselves adopt such a plan as we haTc indicated, but we 
learn Irom Mr Stainton's preface that no inch coarse is contem- 
plated, and we are threatened in another year with a very different 
kind of supplement. Mr Stainton says, "The object of the pre- 
sent annaal is to record systematically the discoTeriee of each year ; 
but it need not thereby be a purely technical work, and with the 
view of making it attractive as well as useftil, several amusing 
chapters would have been introduced had space permitted. If the 
demand should be sufficiently great to warrant such a proceeding, 
the bulk of next year's Annual will be increased, without any 
alteration in the price, and I may then he able to give some ' Say- 
ings and Doings at St Oayth,' by Mr Douglas; 'Results of a 
Summer's Residence at Fochabers,' by Mr Scott ; and a chapter 
* On the comparative degrees of usefulness of Public and Private 
Collections,' or other commanications of a like nature." We hope 
Mr Stainton will reconsider this. However excellent the papers 
alluded to may be in their way, he may rest assured that that is 
not the sort of thing his readers want. They do not look for 
amusement in a scientific work, and the best way to make it at- 
tractive is to make it useful. 

Mr Stainton no doubt foresees that he will have a lack of mat- 
ter next year ; and seeing that the discoveries of the last twenty 
years have all been required to fill the pages of this small volume, 
it is undoubted that if he confines himself to the narrow bounds 
he has laid down, he will not have matter for a dozen pages. 
But if instead of filling up the deficiency with " amusing cbapters," 
he and his coadjutors will set themselves to give the information 
we desiderate, he will find that his yearly pages will he all too 
small to hold the half of the valuable matter he has to communi- 
cate. Let them take Erichson's " Report on the Contributions to 
the Natural History of Insects, &c. during the year 1842,'' of 
which a translation was published by the Ray Society in 1845, 
as a model ; and however short they may come of that unequalled 
production, we shall venture lo say that the " Annual" will then 
give more satisfaction than if it contained the liveliest articles 
that ever were tendered to a monthly m^azine. 



Proceedings V*/ the Berwickehire Naturaliata' Clui, 1854. 

8vo. (Printed for Members only.) 
Proceedings of the Cotteswold Naturalists* Club. 1853. 8vo. 
Malvern Naturalists' Field Club. 1855. 8vo. 

The proceedings of the active Gab placed first on our list, now 
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in its twenty-third year, besides the snutial ^dreab bf the presi- 
dent, contains valunbts iuforniation on the Eoologj, Botany, and 
Qea\ogj of the district. 

The printed papers nf this Club extend now nearly to th^ 
Volumes. FnTious to the time of its formation there were mdn 
nctiTB naturftlists in the district, whose circumstances and ttvocti- 
tions picTented much interchange of opinion^ with their ftllow- 
I&bourers, And it was chiefly at the suggestion and by the enetgy 
of Dr John<iton of "Berwick, that a plan was formed to itlcrease 
the commnnicRtion with each other. " The Club was instituted." the 
opening paragraph of its first Proceedings states, " for the ptit- 
posei of examining the natural history and antiquities of tile 
eonnty and its adjacent districts, and of affording to *itcA ag toefi 
tnteretted in the objectt the opportunitff of binefitinp by nmtaal edd 
and co-operation ;" and while at its commettcement it acted singly, 
tlul for a time alone, its interest and ntility at length iMcAme 
known by the institution of similar clubs in the English coniitiM 
adjoining, and within these few years by several very important 
ones springing up in other parts of England. The western cona- 
ties of Eilgland have taVen the most important lead; severat 
■ocietiea, denominated " Field Clubs," have lately been instituted 
there. They are all formed after the model of the old Berwick- 
shiro Glab, and {trofess to be bodies of working naturalists. It 
is the custom of their members to assemble during the suiAmef 
months at the small and unambitious hostelries of their diffeif- 
ent counties, bnd, after breakfasting together, to transact the 
business of their societies and elect new members. This over, 
the Club divides into Geological, Botafaical, and Gtitomologi- 
ia\ Sections, to which, as taste directs, the members atttuih 
themselves for the day. After a long walk they meet again at 
dinner, frequently at another village inn, eight or ten miles ffUitt 
the spot where they breakfksted, A homely repast is prepaid, 
and g^i^fally discussed with much appetite. The remaitider of 
the evetiing is devoted to reading ^cierttafic pipers, examining the 
specimens collected during the day, and general conversation upoii 
subjects of Natural History. A winter meeting is also held, wheM 
the sayings and doings of the jrtist year are reviewed by thS prfl^ 
aident in his address, new rules are passed, old ones altered, a&d 
the officers for the ensuing season elected. The elder of these 
west of England societies is the Cotteswold Club in Gloucestershire, 
unde* the presidency of T. B. Lloyd Bdker, Bs<t. of HardWlttd 
Court, a gentleman who has much distinguished himself by his 
philanthropic endeavours to reform the young criminals and juTe>- 
nile jail-birds of London, and other large towns. The Cottes* 
wold Club is noW in the tenth year of its existence. It was 
originally established by Sir T. Tancred, Bart., who for some yeara 
undertook thi office of honorary secretary. On the depatture of 
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Sir Thomas for New Zealand,* Frofessor James Buckman waa 
elected. Tbe first volume of the " Proeeedingb of the Cotte»- 
wold Nataralists' Club" waa [tubliehed in 1863. The [tapers 
by T. P. Wright, Esq., M.D., John Lycett, Esq., the Rct. P. B. 
Brodi^i F.G.8., Professor James Buckman, and W, Ilyett, Esq., 
fcre #ell known in the scientific World. " The Woolhope," the 
Herefordshire Naturalists' Field Club, was founded on the 
jHThciple of the CoitesWbld Society, in 1851, by the late 
Mttckay Bcobie, Ssq., and the Rer. W. S. Symonds. Its progress 
has been steady and uninterrupted, and the members are doing 
much towards developing the geology and botany of their dis- 
trict ; they are limited to fifty, and the list is full. A set of 
ineteorological instniments have been purchased, and placed under 
titi superintendence of Mr Hewett Wheatley. Their first volume 
of " Transactions" will be printed in June. The following gen- 
tlemen hive filled the office of president : — ] 852, T. M. Lingwood, 
Eaq., F.a.S., F.L.9. ; 1853, The Rev. T. T. Lewis, the well-known 
Silurian geologist ; 1854, The R«v. W. S. Symonds, F.G.S. The 
president ft* 1865 is the ReV. J. F. CroUch, F.L.S., late Fellow ot 
Baliol College, Oiford. 

The Malvern Natnralists' Field Club was established in 18S2, 
and also consists of fifty members. The Rev. W. S. Symonds, F.G.S., 
has been president since the formation of the Club ; the vice-pre- 
sident, the Re*. F. Dyson, and the honorary secretary, Mr W, 
Burrow, have alsti been re-elected. A local museum is being 
foTtned under the auspices of the members, at the house of the 
honorary secretary, and to which strangers visiting Malvern will 
be allowed access. The Club possesses a very fine collection oF 
Malvern Silurian fossils. The " Transactions of the Malvern 
Club" will be published in June, when a great general meeting 
of the menibers of the three Clubs, joined by the members and 
council rf the Natural History Society oF Worcester, will he held 
at Malvern — Sir Roderick Murchison has promised to be in the 
Chiir. 

The Warwitishire Club, bn the same principle, is just ootu- 
inehcing work. President, the Bev. P. B. Brodie, distinguished 
by his Work on t'ossil Insects. The honorary secretary is the 
autht)f bf" Chronicles of a Clay Farm," Chandos Wren Uoskyhs, 
Esq. 

We hail, in the establishitient of these societies, an extended 
knowledge in the local natural history of their counties, and 
heartily wish them success. It surely becomes an impoHant 
feature in Scientific history, when we find from 150 to 200 edu- 
cated m'en engaged in such pursuits. 

* Sif IVottka hai ju^ HtarhffA, and *ill, m lliliibt r^uiiie bii oaeJ'iltheH. 
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Introductory Tea:t-Booh of Geology. Bj David Page, 
F.O.S., Edinbargh and Londoa. 1854. w. c, 12mo. 

We heartily congratulate Mr Page on the production of a Geo- 
logical Text-Book, which ia at once clear and aucdnct, and in 
manj respects well adapted to the beginner. In his preface he 
states, that " the utmost care has been taken to present a simple 
but accurate view of his subject;" and while we consider that 
this statement is justified in the main by the mode in which he 
has fulfilled his task, he has fallen into a few inaccuracies which 
we think it necessary to point out. 

HiB arrangement of the " Silurian system" (p. 58) is perfectly 
correct, and he has placed the " Tilestones" at the top of the 
Ludlow series of rocks, for he is well aware that the " Tilestones" 
contain fossils eminently Silurian. Orthoctsraa hTillatam, Jihyn- 
coneUa tiucula, Chotietes lata, Liingula cornea, &c., AiC. At the base 
of the " Tilestones" we find the " bone bed" of the Upper Ludlow 
rock; and there, with the remains of Silurian shells and crustaceans, 
for the first time in the geologic scale and the history of the 
planet, we meet with the fragments of fish. These fish are peculiar 
to the Silurian system, and the same ichthyolites have been found 
hj Prof. Phillips in strata of the Tipper Ludlow shales consider- 
ably lower than the " bone bed." " Each stratum," says Sir 
B. Murcbison, speaking of the lowest member of the Old Bed 
Sandstone and the fish beds of the Upper Ludlow, " is a fact con- 
firmatory of the view of Agassiz, that those aniuuds are very exact 
indicators of rocks." 

Those who were present in the Geological Section at the British 
Association at Liverpool (September 1864), when Mr Page, with 
Sir B. Murchison's Siluna in his hand, was called to order by Sir 
Charles Lyell upon this very point, can hardly suppose that it waa 
through ignorance our author penned the following passage in his 
recapitulation of the Old Bed Sandstone : — " Characterized on its 
lower margin by strata containing the remains of fishes, and in 
this respect separated from the Silurian, which w devoid of swcA 
fossils, and deSned, on its upper margin, by the rarity of that 
vegetation which enters so profusely into the composition of the 
carboniterous rocks, there can, in general, be no difficulty in 
determining the limits of the old red formation." 

At page 63 he also "remarks that remains of fishes" must be 
" regarded as marking the dawn of the Old Red Sandstone epoch, 
rather than as belonging to the close of the Silurian ;" and to 
which we reply that were mammalia found associated with the 
fossils of the Upper Chalk, he might argue, with equal trnth, that 
the upper cretaceous deposit appertained to the epoch of the 
Bocene tertiaries ! This is not all : a similar mis-statement is ap- 
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plied to tlie Silurian vegetation ; for (p. 66) we read that " the 
organic remaiiiB of the Old R«d Sandatone" " furnish distinct evi- 
dence of terreitrial vegetation ,• as well as the earliest traeee of 
vegetable life on our glolw.'' Again (p. 136) we rise " from the 
lowli/ sea-weeds o/ the Silurian strata ,■'' but Dr Hooker has deter- 
mined fossil seeds from the Upper Ludlow rocks to belong to land 
plants allied to the Ljcopodiaceee. 

With these exceptions Mr Page has compiled an excellent 
" Introductory Test-Book ;" and we wish him every success ; but, 
aa it may be very extensively used, we are bound in duty to point 
out what we consider inaccurate. 

Catalogue of the Birds in the Museum of the Honourable 

East India Company. Printed by order of the COURT of 

Directors. Vol. I. London, 1854. 8vo. 

There are many valuable Zoological collections in Oreat Bri- 
tain, hut most of them are comparatively useless from want of a 
catalt^ue or arranged list of the contents. Among these ranked 
the Museum of the Honourable East India Company, which has 
now set an example, by publishing the first part of the Catalogue 
of its Ornithological Collection. This museum has been long known 
as a valuable one, particularly in that department now being cata- 
logued. Among its contents are the collections of drawings which 
have served as the foundations of many of the species described hy 
Dr Latham, and which still continue as the sole authority for some 
of these. All the labours of Sir Stamford Baffles and Dr Hors- 
field are there, as well as the whole or part of the collections of 
General Hard wi eke, Colonel Sykes, M'Clelland, Falconer, Hodgson, 
Strachey, Tytler, &c., &c. 

The Catalogue is published under the superintendence of Dr 
Horsfield ; but the actual labour of compiling it has devolved upon 
Mr F. Moore, the assistant curator, who has executed his work 
well. The systematic arrangement proposed by the late N. A, 
Vigors has been followed, and the volume now printed contains 
the Saptores of the collection, 103 species, and a portion of the 
Xttcessores. Extracts from various printed works of the donors of 
the specimens and drawings are introduced where they relate to 
the habits of the species. 

COERESPONDENCB. 

Mr W, Mills, MisBionary in Navigator Islands, writes us 
from Sydney, where he had gone on account of his health : — 

" I am sorry to lay the bird you were so anxious to get does 

MBW EXRISS. VOL. I. NO. If. ^APRIL 1856. 3 A 
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nut now exi(t in oar island (Samoa), nor, so far as T can lettm, in- 
anj of the other grou^ in the Pacific I have procured alt the 
Samoan birds exeept the Manu-Mea (Gnathodon), which has 
become all but extinct since the introduction of cats into the 
islands. I used every effort to get a specimeD, but did not succeed. 
During a residence of eighteen years oa the islands, I have only 
seen two Maau-meas.*' 

*' At all the islands east of Samoa very few birds are to be found, 
so that the Navigators' form quite a contrast. The missionary at 
the Harvey group supposes that the scarcity of birds there ia 
occasioned from dke destruction of their food by the fireqaeat and 
dreadful hurricanes which they have." 

S^dHy, Augiut 13, 1B94. 



Natal Oeohgtf. Extract of Letter from Dr P. C, Suther* 
LAND to the late Professor E. Forbes, dated 5th June 1854. 

" I send some specimens of copper ore firom this colony. Tliey 
occur between the junction of highly-contorted and almost verti- 
cally placed strata of the crystalline metamorphic rocks, with beda 
of non-foasiltferous sandstone, which not unfrequently pass into 
conglomerate on the one side and into shale on the other. The 
sandstone strata are nearly 1000 feet thick, are very rarely changed 
more than 10° to 16° from the horizontal line, and are frequent- 
ly inters tratl lied with beds of greenstone and basalt and other 
rocks of the trap series, which are often found decomposed into a 
grayish-yellow clay. In nearly the same geological position with 
the copper ore, masses of a species of talcose rock occur, and are 
found, although not with the copper, passing into rocks of a more 
steatose character, which in one or two instances showed an 
approach to a slightly fibrous structure, not unlike Asbcstus. I 
send also specimens which appear to be olivine, from the same 
locality as the copper ore, but not near the gneiss. The presence 
of olivine among the granites found here may perhaps lead to 
giving it a place among rocks esteemed to be of earlier date than 
those which disturb the sandstone and other strata. It is very 
abundant among the gneiss strata of this colony. By a rough 
analysis of the copper ore, I found that some of the average speci- 
mens yielded 1 5 per cent, of the green carbonate (Malachite), or 8 
per cent, of pure copper. • • * • * 

" I send also specimens of calcareous nodules, which are found 
in many parts of Natal, andiiot unfrequently in sufficient quan- 
tity to be collected and burnt into lime. As they are not found 
except in the soil, which appears to have resulted from the decom- 
position of erupted rocks, it is probable they may be the nodules 
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sometimes foand in Amygdaloid. Tbe sulphate of lime, which I 
have fonud they contain, may tend to protect them from the tkction 
of the carbonic acid present in the rain water which washed away 
the soil and left them exposed. There is also transmitted a speci- 
men of crystalline limestone, occurring among the strata of thfl 
more quartzose gneiss rocks. It is taken ^otn the immediate 
Deighbonrhood of an acidulous thermal water, which issues from 
among the rocks, at a temperature of 126°. A constant bubbling 
of cai^Mnic acid escapes with the water, and imparts to it the acid 
properties it possesses, as shown by its action on litmus paper. 
Sulphur is deposited on the stones in the pools where the water 
cools down a few degi-ees, before it escapes into a large river close 
at hand, which sometimes overflows it. This river is called the 
Tugila. It flows from the Dooken hog, and follows a highly 
tortuous course. Where the mineral water occurs, it has made a 
section of the country to the depth of 3500 feet, and its fall from 
this part to the coast, over an extent of atjleast 40 miles, is not 
more than 6U0 feet. The strata are not contorted at the mineral 
water. 

" I hare to lament the loss we have sustained in the death of 
Dr Stanger as much, perhaps, as any person in the colony. He 
contemplated a gruid geological examination, which would have 
been carried on in connection with the survey on which he was 
preparing to enter."* 



Himalayan Geology. Extract of Letter from T. Oldham, 
Esq., to the late Professor E. Forbes, dated January 19, 
,1854. 

" Coming down from Darjiling lust year I visited a locality where 
coal was said to occur at the base of the outer ranges of the 
Himalayas, and though I did not find coal, I found a very in- 
teresting series of sandstones and clays, at least 4000 to 6000 
feet thick, with numerous imbedded stems of trees, palms, &c., 
and in one place with leaf-beds — no animal fossils— all dipping 
at considerable angles into the range of hills, and apparently cut 
off by a great faurt from the gneiss of the great central portion 
there. There was no trace of the great nummulite group here, 
but I believe this thick series is the true representative in this 
part of the Himalayan range of the Sewalik group in the north- 
west I did not find, nor did I hear of there having ever been 
found, any of the large fossils there discovered. But this is the 
case in many other places iu the prolongation of this great group. 
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I itmcj I have worked out pretty well tbat the great eoal deposits 
of Benga] ^Bnrdwan, &c.) are of the older oolitic era, (to compare 
Indian wiui European groupe). We found fossils last season, 
which, aa far OS I con see, are identical with those from Cutch, 
described bj Morris in the Transactions of the Geological Societ;. 
Tol, V. (Ptilophylla), in the same beds containing Yertebraria and 
the common coal-series plants of Bengal. Now, though vegetable 
remains are but poor evidence after all, they are something. And 
as the Cutch ones are truly oolitic, I am iacUned to refer- the 
whole group to that period." 



Outta Percha in India. Extract of a letter from Dr Hugh 
Clequobn, Madras, to Professor Balfour, dated 13th 
January 1855, 

" Three days i^o, my firiend Colonel Cotton, of the Madras Bn- 
giueers, sent me a jnece of Gutta Percha from the Wynaad, with a 
twig of the tree producing it, which is a true laonandra. 1 have 
on the table — ^hoth the gum-elastic and the bcauchlet — abundant 
proof of the important discovery. It is believed that the tree 
grows abundantly in Malabar. I have requested that a diligent 
search should be made. As telegraphic lines stretch across our 
Peninsula, the importance of the discovery can scarcely be over- 
rated, now that the forests of Singapore are wellnigh exhausted. 
The government will take means to preserve a wholesale destruc 
tion in the present instance, by making the forest a royalty, or at 
all events placing the trees under strict conservancy. I await 
with deep interest further intelligence from the distinguished en- 
gineer as to the extent of the gutta percha forests." 



PROCEEDINGS OF SOCIETIES. 

Royal Society of Edinburgh. 
Txtesday, 2d January 1855. Right Rev. Bishop Tbbbot, in the Chur. 

The following communicationB were read: — 
I. Note» on some of the Baddkut Opiniom amd MowamenU of AtU, 

compared vnth the Symbols on the Ancient Sculptured "Standing 

Stoned' of Scotland. By Thomas A. WiSK, M.D. 

The general identity, in idea and design, of the ancient monuments of 
•outhem and western Europe with those of Hindostan, was shown and 
illiutrated by drawings of cairns, barrows, kist-vaens, ciomleolis, didei 
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t{ itonea, and obelieka, or, u tliej are freqaenUj called, standing stone*' 
as (bund in botlt regions. The connection between the inhabitantB of 
these regions was further shown by the physical confonnation of the 
raees, by the similarity of many of their manners, customs, and obeerr- 



id by the decided and extensiTe affinity of the Celtic, and other 
languages of western Europe, with the Sanscrit. The early connection 
which thus appears to have eaisted was shown to indicate a line of in- 
quiry, by following which much of the obscurity, resting oTer the earliest 
monuments and history of western Europe, may be cleared away. In 
particnlar, reasons were adduc«l for believing that the doctrines of 
Buddhism, originating in Asia, at a period when sojae intercourse was 
still maintained between the cognate, but widely separated races, were 
carried westward by missionaries, who, finding the people unprovided 
with a written language, had recourse to ^mbols, already useii in the 
East, to express their fundamental doctrines. The deity or spirit 
(Buddha) was designated, as in India, by a wheel or circle ; inorganic 
matter (Dharma) by another circle, or by a monogram, formed of the 
initial letters of the elements; and organic matter (Songa) by some em- 
bryotic form of animal or vegetable life, or by a circle or an imperfect 
crescent. The symbol of three single circles la found in both regions : 
Tills triad is found in India in the temple of Ellora, and other Buddhist 
temples, and in Scotland on the KineUer stone. In the progress of ad- 
vancement of the arts, these simple forms of symbols were changed for 
temples, and idols were added by the rich and powerful fiuddhists of 

Among the ruder Uid more ignorant inhabitants of Scotland, the ar- 
rangement of the symbols required to be altered, to suit the people for 
whom they were intended : Spirit and Matter continued to be represented 
by two circles, but connected by a belt, and crossed by a bar UDiting the 
extremities of two sceptres, to indicate the supreme power of these {ac- 
cording to the Buddhist creed) co-ordinate and all originating principles ; 
while organised matter was represented by a crescent, fiower, a dog-like 
embryo, or some other rude representation of life. 

The modifications of the serpent figure, and the Buddhist cross or 
sacred labyrinth, as symbols of the spiritual deity; and the occurrence of 
lions, camels, centaurs, with the honour paid to tieei, &c., on the ancient 
sculptured obelislcs of Scotland, were also adduced as proofs of an oriental 



Reasons were given for the number of these stones in that part of 
Scotland forming the ancient Pictish kingdom ; of which the inhabitants, 
after a temporary profession of Christianity seemed to have declined 
from the faith. 



2. yote on the extent of our hnowledge reipecting the ifocm'g Surface. 
By Professor C. Piaizi Smyih. 

Taking adrantage of the special attention paid at present to certain 
astronomical disquisitions, the author called attention to a particular point 
connected with the moon, which was first stated by the author of " The 
Plurality of Worlds," and then made by him to prove that the moon must 
be oninhabited, and thence to lead to the conclusioQ that all the other 
planets were uninhabited also. This point was, that " observations having 
been made on the moon abundantly sufficient to detect the change caused 
by the growth of such cities as Manchester and Birmingham, no such 
changes having been perceived, the theory of non-habitation may be in- 
dulged in." 
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BdI after baving iodioited the tort of appearance that those ooUectioni 
of homaa habitatiotu would make when transfeiTed to the moon, Frofessor 
Sinjth proceeded to show that the registered and published obBeivuliana 
of the moon are bj no means BufBcieatlj accurate to be used to test this 
question: and that they do show ohangea, and often to a far greater 
amount than the mere building of a lunar Manchester would occasion , hut 
•neh changes bear the impress of error of obserration. More poworfiillj 
■till was this brought out. on eomparing even the best of the published 
documents with some manuscript drawings of the Mare Crisium in tlie 
moon, reeentlj made at the Edinburgh ObserTatarj ; and the author 
hoped that this statement of the imperfection df eiistinK niaps would lead 
to oboerren generaUj applying themaelrei to improve ttiis importAnt and 
interesting field of Mtronoroj. 

3. On the Intentt ttrictly ChnrgeabU for Short Periodt of Time. 
Bj the Rev. ProfcBMir Kellikc. 



The following Commnnicationa were read : — 
1. On tht Ethen and Amida ofJfeconic and Comtnie A<^dg. 
B7 Henkt How, Esq. Communicated by Dr Akdebson. 
This paper appears at page 212 of the present number of this Joumsl. 

S. On the Result of a Revision of the British AHodation Catalogue of 
Stan at the Madrat Obsenatory. By Captain W. 8. Siooa. Com- 
municated by Professor C. Fiizzi Smith. 

See page 206 of the present number of this Journal, 

3. Notice of Ancient Glacier Morainet in the Parishes of Slraehar and 

Kitmun, Argyleihtte. By Chaklee Maciosen, F.B.S.E. 

See page 189 of the present number of this Journal. 



The following Communications were read : — 
1. Oft the Properties of the Ordeal Bean of Old Calabar, Wettem 
Africa. By Dr Chbibtibon. 

In various parts of Western Africa it appears to be the practice to sub- 
ject to the ordeal by poison persons who come nuder suspicion of haviiMt 
committed heinous crimes. On the banks of the Gambia river the poieos 
used for the purpose is the bark of a leguminous tree, the Fillaa tuoxai- 
tent of MM. Guillemin and Perottet. In the neighbourhood of Sierra 
Leone it is the Erytheophlevm gvineense, which some botaniats have 
considered identical with the former species. On the Congo river, Captain 
Tuckey found that either this species, or an allied Bpeeies of the aajae 
genus, was in constant use for the same purpose. These barks, whes 
their active constituents are swallowed in the form of infiision, aometimea 
cauEe vomiting ; and then the accused recovers, and in that ease is pio- 
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noimced innocent. More generallj tbe poieoD it retained ; and then the 
evidence of gnitt is at the same time condemnBtian imd pmiUhment ; for 
death apeedU; ensue*. 

In the district of Old Calabar, the poiwn o«ed for the trial hj ordeal u 
a bean, called Eecre, which seemi to poaKu extraordinary energy and 
very peculiar propertiea. It hu been lately made known to the miiBion- 
ariee •ait by the United Frei^terian Ohnnch in Scotland to the native 
trihes of C^bar ; and to the Rot. Mr Waddell, one of these gentlemen, 
the author wa» cluefly indebted for the materi^ for his eiperijnenta, a» 
weU it for information as to its effects on man. According to what the 
misBianaries often saw, this poisoD is one of great energy, as it sometimea 
proves fatal in half an honr, and a single bean has proved Bofficient to 
oecasion death. None recover who do not vomit it. The great«r number 
perish. On one occasion forty individuaU were anljjected to tri^, when 
* a chief died in saspicious circunietances, and only two recovered. 

The author found the bean to present generally the characlers of a Doli- 
chof. It has becai grown at his request both by Professor Syme and at 
the Botanio Gaiden bj Mr M'Nab ; and it proves to be a perennial lcgu> 
minons creeper, resembling a DolichoB, hut ii has not yet ftowered. The 
aeed weighs abont forty or fifty graine. It is neither bitter, nor aromatic, 
nor hot, and differs little in taste from a haricot bean. Alcohol removes 
it« active constituent, in the form of an eitractiform matter, amounting 
br2'7 per cent, of the seed. The author could not obtain an alkaloid from 
it by any of the simpler procesies for detecting vegetable alkaloids. 

By eiperimraits on animals, and from observation of its effects on him- 
•el£ theordeal bean has a double action on the animal body : it paralyses 
the heart's action, and it suspends the power of the will over the 
muaclea, causing paralysis. It ia a potent poison, for twelve grains caused 
severe symptoms in hia own person, although the poison was promptly 
evacuated % vomiting, eicitodby hot water. The alcoholic extract has 
the same effect and action with the seed itself. 



2. ExpenmetUe on the Blood, thotving the effect of a few Therapeutic 
AgenU on that Fluid in a Kate of Health a/nd of Dxseate. By Jihes 
St4KK,M.D.,F.R.C.P. 

3, Extract* from, a Letter frora E. Blathwell, Etq., Chamouni, contain- 
ing Observations on the Movemeat of Glacieri in Winttr. Communi- 
cated by Professor Foanns. 

The accesaibility of the glaciers, even up to a considerable height, is at 
this season a question of mere physical force. I have made within the last 
few days two excursions into ttie region of perpetual snow. The first of 
these was on the 6th of January, and was to the summit of the glacier of 
Blatiere, several hundred feet above the point where I had noted the line 
of the n^vS in September and October ; the second was onthe 13th, when 
I succeededin reaching the junction of the glaciers of Bossons and Tacco- 
naz, near the Orands Moulets. Thisjunctionisexactly at the commence- 
ment of the ndvd, as I remarked between the months of Augurt and October, 
en six different occasions, whenlpaasedthereonmy way to and from Mont 
Blanc, the DOme du Oonter, &c. In both these expeditions I wns struck 
hy the excessive power of the sun ; the neater apparent warmth, even in 
the shade, as compared to the valley of Chamouni ; and the sudden chill 
which followed sunset. There was also much less snow at these neights 
thui in the valley, and I have no hesitation in saying that in winter very 
little snow &lls npon the higher summits. The snow-falls in the valley 
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are iiivnriithiy brought \ij s low creeping fog, which romea up B-om Lsl- 
luichei. It leldom overtops the Col de Voza, u>d the Aigiullea appear 
bright and sunnj in the gaps of the clood. It ia in spring tmd aatumn 
that these high peaki are powdered bj everr storm ; now the diapersing 
elouda leave them as dark as before thej gathered. I fancy thia winter is 
nnusnallj cold ; everr one is crjing out, and oomplainiug that the po~ 
tatoea are frozen in deep celtan. I hare seen Reaumur's thermometer at 
— 2d* at 5} in the aftemotin, and I think it niaj reaGonablj be suppoaed 
that it majhave fallen to ~ 30° during the night ; winehaa frozen oniaj 
table before a fire. lo the woods the trees crock with the intense frost 
and there is from 2} to 3 feet of snow in the vallej without drifts ; on the 
glacier of Elatidre there is onl; from 1 to 2 feet. 

In spite of all this cold the glaciers advance steadily. The glacier de 
Blati^re, terminating above the line of trees, pushes its moraine in front 
of it, and seems to be on the increase. Now this ia a very ihallow glacier, 
and, as I have eaid, covered with hnt httle snow. Is it possible that in- 
filtrated water can have anj action whatever under such circuin stances ? 

1 will here state a few results of careful observation, and I hope that, 
even should they appear strange, you will yet consider them worthy of 
confidence. I have no theodolite, but I have a prismatic compass, and 
will take the bearings of various points from my stations should you deem 
it advisable. 

The torrent of Bossona has been quite dry ever since the beginning of 
November, and I have profited by this circumstance to endeavour, to de- 
ternine the motioti of the ice within the vault, nearly in contact with the 
ground. I believe it is usually supposed tbat the reason why the termi- 
nation of a glacier seems stationary in summer, is that there the waste 
predominates over t)ie eupply. It seemed to me therefore, that in winter, 
when there is actually no waste— the torrent being perfectly dry, and 
its subgiacial bed even iltisty — the end of the glacier ought to be tbrost 
forward into the valley by the pressure behind. I accordingly with some 
little difficulty, fiied a station on the ridge or back of the glacier, near 
the lower extremity ; the result is, that th« ice there ts nearly tta- 
tionary. This is doubtless a clue to the assertions of some authors, ' that 
the glacier is stationary in winter ;'.— they only looked at tht end. 
What becomes, then, of the ice continually descending from above ? 
Does it not go to thicken the whole mass, accumnlating behind the more 
rigid portion below, as water I>ehind a dam ? I have no space to add 
more at present, but will write again if I have your approval of my pro- 
ceedings. Meanwhile I have fixed (yesterday) an intermediate station, 
for the purpose of determining where thia comparative immobility begins. 
I have noted my observations, and kept a register of weather, &c. I 
give one observation to show the difference betireen the middle and lower 
glaciers : — 

From December 28 to January 11 — 14 days. 

Middle glaeier (lomemhat above where it ■'« t^tvally croated). 
Centre, 14 ft. 7 in. (fourteen feet, seven inches). 
Side, II ft. 6 in. (eleven feet, six inches). 

Lower glacier in, the same period. 
Ridge, 1 ft. 7 in. (one foot, seven inches). 
Interior of vault, ft. 2 in. (two inches). 

Ob$ervati<m» em Mr Blachnell'i Letter. By Professor Fobbkb. 
Thecolddetcribed(-25'to- 30°ofReamiir-241*to -35i°ofFahreR- 
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hett) — appeara lo eicesaive aa to be imlikel;f ; I hare therefore written 
to enijuire if the thencometer could be depended on. 

It IB highly satisfactory that the iuperffUl velocity of the glacier of 
Bossons — about a foot in twenty-four hours — coincides closely with the 
meaaurementa of my guide, Auguate Balmat, some yean since, on the 
same glacier, at the eame season. 

With respect to the ice of the glacier of BlatiSre, which is above tho 
level of trees — probably at least 7000 feet above tho sea — being still in 
motion, it merely confirms the deductions long ago made by me as to the 
continuity of glacier motion even in winter. And as to the apparent para- 
dox of water remaining uncongealed in the fissures of the ice at this sea- 
BOD , though I have nowhere affirmed the presence of liquid water to be « 
tinequajiwi t« the plasticmotion of glaciers, it would be difficult to assert 
positively that it is everywhere trozen in the heart of a glacier even in 
the depth of winter. Heat, we inow, penetrates aglacier (up to 32° and 
no ftirther), not only by conduction, but much more rapidlj by the per- 
colation of water; but cold penetrates solely by conduction, and that 
according to the same law bb in solid earth, Uiough it may be mora 
rapidly. Now, it is known that at a depth of 24 or 25 feet in ue ground 
the greatest summer heat has only arrived at Christinas. A similar re- 
tardation in the effects of cold must occur in glaciers. Not a particle of 
water detained in the capillary fissures can be solidified until its latent 
heat baa been withdrawn. 

The contrast the writer draws between the glacier* of BlatiSre and 
Boesons, the latter of which is some thousand feet lower in point of level, 
is curious and instructive. The former, he says, appears the more 
active, and is pushing forwards its moraine ; whilst the latter, at its 
lower eitremity, and in contact with the ground, is scarcely moving 
at all. 

There is nothing of which we know less than the cause of this seemingly 
capricious advance and retreat of the extremities of glaciers at the same 
tdme, and under, seemingly, the same circumstances. 

In the present case, I wiU only mention as apoisibU explanation, that 
the glacier of Blati^re probably possesses a continuous slope, from 
its middle and higher region down to its lower extremity. But the 
BosBons, after its steep descent from Mont Blanc, proceeds along way on 
a comparatively level embankment, which at an early period it cast up of 
its own debris, and in which it has dug itself a hollow bed in which it 
nestles. The angular elope of the bottom in contact with the soil is very 
probably much lees than in the case of the glacier of Blatiere. Now, 
when winter has dried up the percolating water, the viscosity of the mass 
may be insnfitcient to drag it over the less slope although it carries it over 
the greater. That the motion of the ice close to the ground should be 
nearly nothing, whilst the more superficial part of the glacier over-rides 
it by its plasticity, is as a separate fact quite in accordance both with 
theory and previous observation. 

But as the inout, or lower end of the glacier of Bossons, is almost sta- 
tionary, whilst the middle region is moving at the rate of a foot a day, 
Mr Blackwell very pertinently asks, " What becomes, then, of the ice 
eontinoally descending &om above ? Does it not go to thicken the whole 
mas, accumulating behind the more rigid portion &low, as water behind 
a dam?" I answer, undonbtedly ; and he will find this eiplanatiun given 
ten years ago in my Travel) m the Alps, (2d edit., p. 38G.) Speaking 
of the Buperfcial waste of the glaciers in summer and autumn, and the 
manner in which it is repaired before the ensuing spring, I there observed, 
" The main cause of the restoration of the sunace is the diminbhed 
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fliulitj of the glacier in oold we&tlier, which retards (&• we know) the 
motion of kU its porta, but especiallj of thoBO parts which move most 
nipidlj in Bummer. The di* -proportion of velocity throughout the length 
and breadth of the glacier i» therefore lege, the ico more pressed together, 
and leu drawn asunder ; the crerases are consolidated, while the increased 
friction and Tiscosity causes the whole to swell, and especially the inferior 
parts, which are the most wasted." — (See also Seventh Letter an Olacien, 
p. 4115 of Appendix to the same work.) 

Monday, 19th February 1855. James Tod, Esq., in the Chair. 

The following Commnnications were read : — 

1. On the Mechanical Action of Heat: — Sapplement to the fir^t Six 
Sections, and Section Sermth. By W. J. Maoqcobh Rankihk, Esq., 
C.E. 

2. On an Inaccuracy (having it» greatett value about 1") in the u«ual 
inethod of computing the Moon't Parallax. By EnwiBD Sabo, Esq. 

'When, as in the usual operation, the moon's obscured zenith distance 
is corrected for the effects of atmospheric re&action, the zenith distance so 
obtained is that of the rectUineul part of the ray of light between the planet 
and the upper surface of the air ; sjid on apiplyina that correction as at 
the obserTatnry, we do not obtain the direction of the moon as it would 
hare been seen i^there had been no atmoephere, but that of a line drawn 
parallel to the firet part of the ray, and thei^fore passing below the mo(m. 
The true direction of a straight line drawn from the observer to the planet, 
must ditfer from this direction by the angle which the curved part of the 
ray subtends at the moon's centre ; and the neglect of this angle may cause 
a sensible error in estimating the parallax. 

It is a well-known property of refraction by concentric strata, that the 
perpendiculars let iall from the centre of curvature upon the tangent to 
the path of light are inversely proportional to the indices of refra^on of 
the medium at the two points of contact. 

From this property it rery easily follows that the sine of the true 
parallax is obtained by multiplying the sine of the horizontal parallax by 
the sine of the observed zenith distance, and by the index of retraction of 
the air at the observatory. 

And if the horizontal parallax given in the almanac, instead of being 
the half angle under which the oartb would have been seen &om the moon 
if there had been no atmospbere, had been the true horizontal parallax, or 
half the angle which, in the actual state of things, the earth does aubtend 
at the moon , — the true method of computing the parallax would only differ 
Avm the common one in the use of the uncorrected instead of the corrected 
zenith distance. 

In the common formula, the multiplier is the sine of the zenith distaaee 
corrected for refraction ; in the true formula, it is the sine of the oncor- 
rected zenith distance, multiplied by the index of re&actjon of the air. 

For the purpose of obtaining themaximnm error of the common formula, 
it is observed that when the moon is in the horizon, the zenith ■n«t«iii»y 
being nearly 30°, have their sines sensibly equal to each other, and that 
then the true multiplier must exceed the usual one in the ratio of 3405 to 
S404, — this ratio being the index of retraction of air in ita mean state ; 
wherefore at the horizon the parallax, as usually computed, mnat&ll short 
of the true parallax by one 3404th part of itself. 
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Thii ratio holds good for all planets ; and it u only in the ewe of the 
moon that the error beoomes leDBible, being then almost exactly one second 

Monday, 5th March. The R^ht B«y. BUhop Teb«>t, in the Choir. 
The following Commnikications were read : — 
1. On Annelid Traeit in the EpiivalenU of the MilUtarti Gritt in th« 
iouthtceit of the County of Clare. By Professor Haxkhim. 

Bee page 278 of the jouoit number of this Jouraal. 

2. On AiparposttioK. By Frofeuor Eellahd. 

The object of this paper was to defend the method of demonitration 
employed by Euclid from some of the charges which have been at rarioaa 
times brought against it It particular, it was shown, that the metliod is 
not deficient in variety of demonstration of the same fact. This posi- 
tion waaiUostratcdby the exhibition of twelye totally different demonstra- 
tions of the problem, " To cut three- fourths of a sqoare into four piece*, 
which shaU form a square." 

3. On the Colouring Matter of the RottleraTinctoria. By Dr Ai<de«boh. 
Sw page 306 of the present number uf this JoumaL 



Monday, 19th March. Colonel Maddbn, Councillor, in the Chair. 
The following CommnnicatJons were read : — 
1. Experimentt on Colour ae pereetved by the Eye, with Remarks on 
Colour- Blindneee. By James Clebs Mazwbll, Esq., B.A., Trinity 
College, Cambridge. Communicated by Professor Gkkqoby. 

These experiments were made with the view of aaeertaining and regis- 
tering the judgments of the eye, with respect to colours, and then, by a 
comparison of the results with each other, by means of a graphical con- 
struction, testing the accuracy of that theory of the vision of colour, which 
analyses the colour-sensation into three elemeiLtB, while it recognises no 
such triple division in the nature of tight, before it reaches tbe eye. 

The method of experimenting consisted in placing before the eye of the 
observer two tints, produced by the rapid rotation of a system of discs of 
coloured paper, arranged so that tbe proportions of each of the component 
colours could be changed at pleasure. The apparatus used was a simple 
top. consisting of a circnlar plate on which the coloured discs were phu^d, 
and a vertical ails. The discs consisted of paper painted with the unmixed 
colours used in the arts. Each disc was slit along a radins irom centre to 
drcumference, so that several could be interlaced, so as to leave exposed 
a sector of each. The larger discs, about 3 inches diameter, were £rat 
combined and placed on the disc, and the smaller, about 1} inches di- 
ameter above them, so as to leave a broad ring of the larger discs visible. 

When the top was syun the obwrver ooidd compare the resulting tint 
of the outer and inner oircles, and by repeated adjustment, perfect identity 
of colour could be obtained. Tbe proportions of each coloar were then 
ascertained, by reading off on the cinnunference of the t«p, which was 
divided into 100 parts. As an example, it na« found on one ocoasioa, 
that,— 
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-37 Termillon, 
+ ■27 Ultnmarm*, 
+ ■34 Emenld gmn. . 
Bj ezperimenti on rarioua Individ luUa, it was fotmd (1.) that a good 
eye «oiila be depended upon within two of these divisions, or hundredths 
»t moat, and that hy repetition of experiments, the average result might 
1)0 made mooh more accurate. 

(2.) That the difference of the results of experiments on different indi- 
riduali was insensible, provided the light used remained the same. 

(3.) That when different kinds of light were used, or when the resultant 
tints were examined with coloured glasses, the results were to tally changed. 
It fallows &om this that the cause of the equality of the resulting tints 
is not a true optical identity of the light received by the eye, but must be 
■ought for in the constitution of the sense of sight. The materials for 
this inquiry are to be found in the equations of colour, of which the above 
is an example, and these are to be viewed in the light of Young's theory 
of a threefold sensation of colour. , 

The first consequence of this theory is, that between any/oiir cokma 
an equation can be found, and this is confirmed by experiment. 

The second is, that from two equations containing different colours a 
third may be obtained by the ordinary rules, and that this also will agree 
with experiment. This also was found to be true by experiments at 
Cambridge, which include every combination of five colours. 

A graphical method was then described, by which, alter fixing arbi- 
trarily the positions of three standard colours, that of auy other colour 
could be obtained by experiments in which it was made to form a neutral 
gKJ along with two of the standard colours. In the diagram so formed, 
the position of any compound tint is the centre of gravity of the coloun 
of which it is composed, their mosses being determined from the eqo&tion, 
and the resultant moss of colour being the sum of the component mai$e$. 
The colour-equations represent the fact that the same tint may be pro- 
duced by two different combinations. This diagram is similar to those 
which have been given by Meyer, Hay, and Professor J. D. Forbes, as 
the results of mixing colonrs. It is identical with that proposed bjr Young, 
and figured in his Lectures on Natural Philoaophy. The original con- 
ception, however, seems to be due to Newton, who gives the complete 
theory, with an indication of a construction in his Optics. 

The success of this method depends entirely on the truth of the suppo- 
sition that there are three elements of colour as seen by the eye, every 
ray of the spectrum being capable of exciting all three sensations, though 
in different proportions. It is at present impossible to define the colours 
appropriate to these sensations, as they cannot be excited separately. 
But it appears probable that the phenomena of colour-blindness are due 
to the absence of one of these elementary sensations, and, if so, acompa^ 
rison of colour-blind with ordinary vision will show the relation of the 
absent sensation to those with which we are familiar. 

A method was then described, by which one observation by a coloor- 
blind eye was made to determine a certain point representing the absent 
sensation, which thus appears to be a red approachmg to crimson. The 
results of this hypothesis were calculated in the form of " equations of 
oolouT-blindness" between colours which seem to defective eyes identical. 
These equations were compared with those previously determined from 
the testimony of two colour-blind, but accurate observers, and found to 
agree with remarkable precision, rarely differing by more than 0'03 in 
any colour. The effect of red and green glasses on the colour-blind was 
then described, and a pair of spectacles having one eye red and the other 
green was proposed as an assiBtance to them in detecting doubtful colours. 
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Observatioite on Mr MaxieeWt Paper. By Dr 0, Wilboh.' 
I greatlT tegret that indisposition will not allow me to att«n<i the 
meeting of the Koyal Society this eTening, espeeially afW Mr Clerk 
Maiirell has bad the kindness to send me his MS. I should have 
liked to express my admiration of his beaatifully simple device for 
testing, qnantitatively as well as qoalitatively, colour-vision, and of re- 
ferrii^ to the value of his results. Now that railway mansgers are 
fully alive to the necessity of ascertaining the quality of colour- vbion 
of their servants, hotb for the sake of excluding the colour-blind and 
of certifying the acuteness of visual perception of those who are to 
handle and interpret railway-signals, the colour-top will prove of great 
service in determining those points. Our regimental, naval, and ho«- 
pital siirgeoiu also, but especially those on the recruiting service, will 
have the opportunity (at least when the pressure of war is over) of 
employing this instroment as a means of accumulating important data 
in reference to the perception of coloora. Bat on this I need not en- 

In the cursory perusal which I have been able to give Mr C. Mas- 
well's paper, the points which have struck me most have been the follow- 
ing, and, if agreeable to the Society, I should be glad if you would com- 
municate them to it : — 

1. It is Eatisfactory to find the author, while working independently, 
and pursuing a mode of research peculiar to himself, reach the conclusion 
concerning colour-blindness, that it is the habitual vision of two colours, 
blue and yellow, whilst normal vision is the habitual perception of three, 
blue, yellow, and red. Sir John Herschel, it now appears {viz. since the 
publiKition of Dalion's Life) proposed, more than twenty years ago, to 
distinguish colour-blindness as dichromic vision. I have urged the same 
conclusion as making it vain to expect that more than one-third of 
the phrenological organ of Colour (supposing such an organ to exist) 
should be conspicuously wanting in the colour-blind, and as rendering it 
hopeless to employ more than two-coloured signals, if those who are 
colour-blind are allowed to act as signal-men. But though colour-blind- 
ness may be conveniently referred to as identical with two-colour vision, 
it seems questionable whether this is strictly accurate. The sensation of 
red does not appear to be altogether absent from the colour-blind. On 
the other hand, many of them distinguish red at times from blue and yel- 
low, as well as from green, and, so far as one may judge from their Ian-' 
guago, their sensation of red is then the same as ours. Mr Maxwell's 
experiments with the Cambridge students are not at variance with this 
being the case. They show the great liability to mistake red which un- 
questionably characteriies the colour-blind; but the latter should mewer 
see red if their eyes are devoid of the nervous apparatus essential to the 
red sensation. I am inclined to think that, with very few exceptions, the 
vision of every one is trichromic, though for practically useful purposes 
it is only dichromic in the colour-blind. 

2. It seems to me exceedingly doubtful whether we sufficiently fully 
define colour-blindness, even in reference to the utilitarian perception of 
colours, by regarding it as equivalent to the non-perception of red. AH 
the records of colour-blind cases appear tfl show that the darker shades of 
all colours are confounded with each other and with black, and the lighter 
shades with each other and with white, in circumstances where the defect 
of white light .on the oneltand, and the excess of it on the other, do not 

-* In a Letter ito Profbasor Oregory. 

D.D.t.zea by Google 



362 Ptoceeelingt of Soei€tie». 

preTent » Qoimal Aye Irom distingouhing the accompanying colooz irom 
the Uacknen or wluteneu wliich tends to ^tniguieh it 

If thu be the esse (and Mr Maxwell's method and apparatOB wnuM 
■erre admirably for testing the truth of the belief), then a ooleoT' 
blind eye ii not a normal eye in all but the peT<cept)Oii of red, nor can 
rolour-blindneM be properly deflned as *' anerythric or no-red vision." 
A colour-blind eye is, I apprehend, abnormal, in its perception of certain 
at least of the tints and shades of all colours, and thia to far justifiea the 
phrenological hypothesis of a diminution of the entire organ of Colour (if 
there be such an organ at all) in the colour-blind, and is to myeelf one 
of the strongest justifications of the ose of the word colonr-blindness, 
which, however, is of Sir David Brewster's coining, not of mine. 

3. The question why green should be mistaken for red remains still a 

rizile, but 1 cannot enter into the discussion of this question at present. 
hope to bring it before the Society again. 

4. Mr C. Maxwell's spectacles for the colour-blind introduce a new and 
important feature into the construction of optical aids for their defects. 
In the many previous proposals to use coloured glasses, the colour-blind 
peraon had no means of deciding what colour of glass he was at the mo- 
ment using, and might fancy himself looking through a red glass whai 
be was using a green. 

But by placing red in one eye of the spectacles, uid green in the other, 
and making it simply a question which, uaed niigly, renders a colour 
known to be mther red or green hrigkttr, the decision of the true nature 
of the colour resolves itself into brightness under right eye, versus bright- 
ness under left eye, supposing the spectacles to be made, as they general- 
ly are in England, so as to bridge the nose only in one way. The foreign 
double- bridged spectacles would defeat the end in view. 

5. In eonelusion, I would, through you, beg Mr Maxwell not to con- 
fine himself to sharply defined cases of colour-blindness, but to extend his 
beautiful method of inquiry to the leas attractive but more common eases 
of uncertainty as to all colours, which we may anticipate he will also 
Iwing under Uw. 

Obs«r)ia(tons oi\ Mr MaxuielCt Paper. By Frofeesor J. D. Fosns. 

I do not know whether you advert at aU to the histoir of experiments 
on the uiiing of colours, but I may mention that I find by my register, 
#iat my chief experiments were made on the 4th and 12th Januajy 1849 ; 
and amongst these results I find " yellow 100°, blue 120°, white 140°, 
produce a quite neutral gray like black 180°, white 180°." " Yellow 
and blue only, equal, produce a yellow grey or citrine^iiww green," 
[The yellow was gamboge,] 

On the Ist March 1849, I have the following entry : " Examining flie 
red, yellow, and blue papers by the colours they reflect in a dark room, 
when a narrow slip of each was strongly illuminated by the sun, and the 
light examined (not in the plane of reflection) by a prism, the colours 
appear very complex indeed. Both the red nnd yellow reflect almost 
every colour of the spectrum. The bine seems purest, but very decidedly 
violet or tinged with red. 

2. Notice of the Occurrence of British never Pliocene S/ieth in the Arctic 
Seae and of Tertiary Plants in Qreenland. In a letter iVom Dr 
ScouLiH of Dublin. Communicated by James Smith, Esq., of Jordan- 
hiU. 

Dr Scoular to Mr Smith, 
"Ihavelately had the opportunity of examining a series of fossils ftom 

high Arctic latitudes, brought home by Captain M'Lintoii, E.N. The 
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■eriei in one eenee is eztenstre, as there are BJlurian and oolitic thelb, 
and also otlier fosEils of the tertiarj epoch. Among these liut there are 
■ome things which I am snreirillbeofinterett to joa. Among the speci- 
mens are some recent and living sheUs from Baring's Island, of whu^h I 
will send jou a liit when I determine the species. In the meantime I 
may state with full confidence that the variety called Mja ndevallensis, 
BO common a fossil with ds and in Sweden is still a uTing species at 
Baring's Island. The truncated form of the shell, and the paUiar impres- 
sions, are those of the Mya udevallensis, and not those of the inodem M. 
truncata. On the truth of this you may fully rely, and also that the sheila 
were taken with the animal in them. 

" In the collection there are also some fossil plants from Cireeuland. They 
are not, however, carboniferous, hut, to tnj surprise, tertiary, and of the 
same character as those of the Mull formation. I could not find any dif- 
ference between them and the fossO leaves from Mull, but I cannot at 
present command the paper of the Duke of Argyle ; however, I have not 
the smallest douht of the identity of the formation and species." 



Royal Physical Society. 
Wednesday, November 22, 1854. Hugh Mima, Esq., P., in the Chair. 

1. Mr HcQE Miller delivered an opening address "On the FossOife- 
TouB Deposits of Scotland." (This bas been published as a separate 
pamphlet.) 

2. On a curioue habit stated to have beei). oheen'ed in one of the Wood- 

peckers in California. By Anobew MraRAY, Esq. 
In this communication, Mr Mnrray Etated, he had received information 
on the habits of one of the Califomian woodpeckers, which appeared to 
him both sufficiently new and interesting tJD be worthy of being made 
f[eneraUy known to naturalists ; and although the information is imper- 
fect, and may possibly turn out to be incorrect, he was bold enough to 
communicate It to the Society. The statement ia, that a, particular Wood- 
pecker in California laya up a store of acorna in autumn for its spring 
conaumpUon, and does so by hammering out small holes in the bark of 
trees, into each of which it places an acorn. His informant was his bro- 
ther, Mr William Murray, whose botanical tastes may be probably known 
to Mme of the members of the Society. He resides at San Francisco ; bnt 
when home on a visit last year, he mentioned the habit of the woodpecker 
which has just been related. Shortly after his return to California, he 
received &om him the piece of bored bark, which he exhibited to the 
Society, and at the same time communicated the following information 
which he had picked up. He eaya,— " I was talking to Slmson the other 
day about the cujioua custom the woodpeckers here have of boring holes 
in the bark and storing them with acorns, when I mentioned that I had 
told yon of it, and that you had refused to credit the thct, not of the aconu 
being there, but of their being put there by woodpeckers, because I was 
unable to say I had leen them put there. ' Well,' said be, ' you can tell 
him that Fvesecn them. I haveseen them bore the holes, put in the acorna, 
and hammer them well in, and I've seen them take them out again in 
spring;' and he went on to toll me, that on one occasion, in the time of 
the great flood (some years ago), he had witnessed an amusing scene 
among them. His pajrty were camped on a kind of island that had been 
left dry; and having nothiiig better to do, watched the operations of these 
birds. There were six or eight of them at work on a tree, in which there 
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WMBtqaimd, whohadiiikdehulionie in » tiolloir at the root of a bnnclh 
The •qnirral would pop out hi* hetd >nd look at them ; and the moment 
the oowt WM clear, he would run out and icntch awa; at these thing*, and 
tear awa; the bark ; and when the birds would see him, thej would 
all attack him, and he would mn like lightning down the tree, and up 
the other lide and into hii hole again, and then peep out and wal^ 
another chance to do the same, svidenllf having great fun. This 
eoutinued for about three daya, till at last one of the partj knocked the 
•quirrel'i head off with a ri^e-ball, and rid them of their perEecutor." 
In a lubaequeut letter his brother gives the following additional informa- 
tion. He sajB^" Newland, a Scotchman, told him he had oden seen 
the woodpecker storing the acorns, and that it was a black bird with a red 
head ; but Simaon, he said, would introduce me to DrTrask (author of the 
geological report herewith sentj, and that he would be able to saj posi- 
tivelj. The Doctor stated that the provident woodpecker is the black one 
with the red head and yellow ihroat, that he had observod them re- 
peatedly ; and further asserted that they eat acorns, and that he had 
seen them do it. In confirmation of the po^lbility at least of their being 
Tej^table feeders, Simson tells me that in the western country the 
farmers frequently clear the woods by cutting the communication of the 
bark of the trees, and that, where that is done, these red-headed wood- 
peckers appear in the clearings in perfect swarms, and destroy apples 
and peaches in these districts to such an extent that it is impossible to 
have any fruit. I do not know whether they eat the acoms or the grub 
that may be in them, bat it is most certain that they bore holes in the 
bark, and hammer in the acoms so firmly tbat you cbil hardly pick thera 
out again, and atterwards break them open, and eat something that is 
within the shell. The native Californians are so well acquainted with 
the fact, that they say when the woodpeckers oommenoe early, it is a 
sign that we shall have a severe winter. They keep boring the holes all 
the summer, and are all ready for harvest when the acorns are ripe." 
My brother adds that Mr Simson came across Mexico with John Audubon 
(he presumed the son), who watched them, stuffed their skins, and knows 
all about then. They first observed these acorn deposits in Chihuahua. 
Mr Murray was inclined to think that the evidence contained in these 
letters would be sufficient to satisfy the Suciety, as it had done himself, 
that there is good ground for believing that hoaafide acorn deposits are 
in California stored op for future consumption by a woodpecker. 

3. Notice of the Lepidopterous capture* near Edinburgh, during th« 
past Season. By Wm. H. Lows, M.D, 
Dr Lowe having been appointed Convener of the Entomological Gom- 
mitteo at the last winter meeting of the Society, said, he thought that, 
although from the small number of entomologists in Edinburgh, andthoee 
for the moat part engaged in active professions, little had been accom- 
plished during the past summer, still he had several species of Zspidop- 
ttra to bring forward as new to the Hat published by him and Mr R. F. 
Logan in 1853. As his own captures, he mentioned Traehea piniperda 
(two specimens), Micropleri/x uniinaeulella, Lampronia quadripanc- 
tetta, Peronea Hattiana, Jinea Ziakenii. To these he had to add, 
Plerophorui acanthodactylut, 1851, Argynnit »elene, 1853, Sat^rtu 
dabui, Hepialnt yetteda, Cabera exanthtmaria, Enthemonia plan- 
Utginit, Zanthia rafina, Dotithea reversaria, aU which were owing to 
the industry of Mr Andrew Wilson of thiacify, and with the exception of 
Oahera exantkemaria, which had been previoualy taken by Mr Peter 
Faiibaim, as well aa by Dr Lowe, were additions to the inaecta of this 
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district. Dr L. also noticed Coccyx etrobilana, which had been taken in 
a greenhooBe at Newington, and which wtM traced to a basket of fir cones 
aent to Edinburgh bv Mrs Scott of Oala, Among other ineects also ob- 
Berved, and taken thia year were Macaria liturana, Leacania lithar- 
gyria, Spalotit cataleuca, Agrotis oMieca, A. putHs, Caradrina 
nvorpAeui, Hadena aduita, Ac. There was also a fine aeries oi Doaithea 
teutularia, bred from caterpillars, and which, in that earlj stage of d«- 
Telopment, had been ft^zen hard, and left to thaw in the ordinary way, 
but which had, nevertheless, produced beautiful specimenB. Another 
brood of caterpillars of a different genus, which had been similarly 
exposed, had entirely perished. The results of a day's ramble in Castle 
Eden Dean, in the county of Darham, were included in the insects 
brought before the Society. Among them were Dotithfa blomeri, 
Fifrawttra Punicealit, Stigmonota traimiana, Ac, 

Hr R. F. Logan ezhibited specimens ai BomhyeiaviminaHt^'bnAfrom. 
larvae found in June on a dwarf sallow on the Pentlands ; also a male 
Paraaemia plantagititi, taken on the wing near the top of one of the hills 
on the same day. He also exhibited a specimen of the new British 
Zygaena minos, from the collection of Dr fTeming, in which it had stood 
probably for the last twenty years, and which Dr Fleming said he had no 
donbt had been taken by himself in Fifeshire. 

4. Notice 0^ the Scopt-Ertred Owl (Scope Aldrovandt), WUL Om. Shot 
t» Sutherlandekire. By John Alex. Smith, M.D. 

This rare owl, which Dr Smith exhibited, was shot, in the latter end 
of last May, at Morrish, near Golspie. In the general cobur and cha- 
racter of its plum^e, it reminded him very much of the Nightjar; and 
is distinguished from our other British owls by its small size, by the 
incomplete character of its fascial disk, by its having tufts or horns, and 
also by its rather long and slender legs, closely covered with short mottled 
feathers, which terminate at the junction of the toes, leaving the toes en- 
tirely bare. There is also a series of spots along the edge of the scapulars, 
the outer half of these feathers being yellowish white with dark brown 
tips, contrasting beautifully with the closely mottled and minutely spotted 
and striped character of the rest of the plumage . It is a bird more espe~ 
dally of the southern and eastent portions of Europe, and from these it 
migrates to Africa. Sereral instances have been reported of its ocour- 
renoe in England. 

5. Mr A. Morrayread an extract of a letter from Sir "William Jardine, 
mentioning a capture of the Ivory Gull (Larus dnimeus), shot at Thrum- 
Bter, Caithness-shire. It was sent to him by Mr R. Shearer, Borrowston, 
near Wick, who has thus added another specimen to the two or three 
which are known to have been killed in Britain. 



Wedneiday, Dec. 27, 1854. Professor B*-tP0UB, P., in the Chair. 

I. On the oecurretice of Oxalates in the Mineral Kingdom. Analy$ta 

of two new apedeg, By M. FoasTBa Hedslg, M.D. 

At this time last year two oxalates were known in the mineral king- 
dom. The one, an oxalate of iron, was analysed by Rammalesberg, and 
named by him Humboldtine ; the other, an oxalate of lime, identical in. 
oomposition with that ordinarily precipitated by the chemist, has been 
called after Dr Whewell. Some months ago Mr R. Greg of Norcliffe 
Hall sent me for analysis a few wlute crystals, which had been found, 
some five -and -twenty years ago, in a copper mine at the Old Man, near 
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ConUlon Lake, in We»tnioreland. From a baity eiamiiutioii of Qiese, 
Mr Urt'g wsa led to Buppoae that he had found a new subftauee, and the 
analf tioil result pruved that he was right. I found the mineral to be an 
oxnlate of limei difierinK from Wbewellit« in having six additional atoms 
of water of crystallization. A^Bociated with theae white crjstals wu a 
purplish red substance, which, appeariog to me to be new, I sabmitted 
aUo to analysis, when it pruved to be aa oxalate of potash, with ten atoms 
of water of erjstallization. The colour was due to Bome oxalate of co- 
balt. It ia always desirable that a mineralogist should be able to account 
for the occurrence of every substance which comes under his notice. Tliis 
is more especially the case when the substance is of an oi^anic nature, and 
in general we have little difficulty in satisfactorily explaining even such 
ofcurreuces, Tlie mineral Humboldtine, for instanee, being found either 
embedded in lignite, or assomated with decomposing succulent plants, leaves 
no room for doubting that, as it is organic in its matrix, so also it is or- 
ganicin its origin. lam^raid, however, that our ingenuity will betaied 
rather severely to account for the three other oxalates which we are now 
acquainted with, two of these having been found deep in the womb of 
earth, assodated with a metallie lode. I thiak there can be little qaeetion 
thatthey are of secondary formation, having resulted in some way or other 
from the operations connected with the working of the mine ; but I pro- 
fess to be perfectly unable to olFer any explanation which appears even 
to myself to be sallsfactorj. One theory has been brought forward, — 
a theory which I csinnot but dissent from ; it is, that the minerals were 
originally bi-carbonatcs,— that metallic potassium having been brought 
into contact with them, an atom of oxygen was abstracted, the result 
being necessarily oxalates. This does not appear satisfactory : neither 
bi-carbonate of lime or of potash have yet been found in nature ; and 1 
cannot place myself among those who, whenever they wish to account for 
volcanic action, or to get out of any difficulty, call in the aid of metallie 
potassium, I am very far from thinking that no satisfactory theory can 
be brought forward, but I am content for the present to look upon the oc- 
currence of these oxalates as one of many proofs that as jet we know 
but too little of the operations carried oa in nature's laboratory. The 
first of these minerals has been named by Mr Greg Conistonite, from 
the locality ; and the second Heddlite, after the analyst. 

2. On a Bained Sea Bottom, near FHlliiide Ban-k, between Leith and 
Portobello. By Huon JIilleb, Esq. 

a. Exhibition of a Collection of Liaglc Fosnils from PtAba and Stye. 
By AacHiBALS Geikib, Esq. i 

Itir Qeikie laid on the table the fossils he had collected, which he illna- 
traled with the following remarks ; — The Isle of Skye is an object of 
special interest to the geologist, from its containing in tolerable abun- 
dance the remains of the Liasic formation, — one which occurs in but 
unfrequent patches throughout the whole extent of Scotland. The 
Lias, as developed in that island, stretches from shore to shore in a band 
about seven or eight miles in length, by trom two to five in breadth. 
Over the greater part of this extent a dark peaty soil covers the strata, 
so that they are seldom discernible, save where chiuineiled by some moun- 
tain torrent. The best exposures are thereft^e to be found at the extre- 
mities of the belt. Broadlbrd Bay, on the east, affords a general section 
of the formation. The beds are there free from the dislocating effects of 
trap dykea, and dip gently under the waters uf the bay at an angle of 5°. 
The lowest members of the series are found at the vill^ of Lussay, rest- 
ing uncomfortably upon the red eandstraie of Sleat. They consist of con- 
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CFetioQary flandstones, and dark compact limestones, some of them charged 
with organic remains. But the most remarkable of these strata is one, 
irregularly three feot thick, composed entirely of «»rala of the family 
Astreidre, which are bound together by au indurated mud. These organ- 
isma, of which there are severcil apeoimens upon the Society's table, were 
described several years ago by Mr Miller. They differ in siie and abun- 
dance from any ipecies in the Iiab of England, where corals are exceed- 
ingly rare ; and they thus give a peculiar cliaracter and interest to tie 
Scottish deposit. Beyond Lusaay beds of sandstone and limestone alter- 
nate along the coast, t^me of these abound with the character iatic shells 
of the period. At Breckish, for instance, where the limestone has been 
broken up in the course of constructing a road, the GryphtEa incurva 
mightbereraoTedfromthe beach byshiploads. The same fossil, mingled 
with ammonilea, belemnitea. and pectens. is found in most of the strata a« 
far as Corrie Farm, at the northern point of Broadford Bay, where they are 
buried beneath an estensive overflow of Sienite. The upper members of 
the series are found forming the flat island of Pabba, about three miles out 
in the bay. Pabba, though not more than a square mile in extent, forms, 
with its rich green pasture, a striking contrast to the dark, barren moun- 
tains of the surrounding shores. The Lias is here represented by a series 
of dark micaceous shales, dipping northward at the angle usual in this 
district 5°. They abound with the organisms of the formation ; indeed, 
so richly charged are some of the beds as to emit a strong fcptid odour 
when rubbed or broken, — a fact likewise noticeable in the Lias shales of 
Eathie. There is now on the table a set of these Pabba fossils. The 
majority have been already noticed by Murchison, and figured by Sow- 
erby; but there are several which appear to be new. The most abundant 
" organisms are the Pectens, of which there are at least three species. 
Other fossils are the Peatacriniteg, Plagiuitotna, and TerAratula, of 
each of which there are several species — Qryphjga incurva, and G. Mac- 
cuUochi; finmi, probably of several species ; Belemnitee, Am/monitet, 
at least four species ; Serpidis, &c. The state of keeping of the fossUs 
varies considerably in the different beds. The ammonites exist, in some 
cases, as mere flattened impressions. Generally they present only the 
outer ring, the central portion of the disc having entirely disappeared. 
In not a few of the layers the condition of the organic remains seems to 
indicate protracted maceration — a conclusion rendered probable by tiie 
abundance of casts of the more tender species. The western coast of Skye, 
along the shores of Loch Slapin, presents a rich field of study to the geo- 
logist. The Lias, for the space of several miles, is traversed in all direc- 
tiuna by dykes and veins of basalt. In some places the limestone is 
black ; in others, of diiferent shades of gray ; while inland, towards Kil- 
christ, it takes a snowy white? but in all cases it has been altered into a 
compact marble, A series of specimens upon the table exhibits the pas- 
sage of a calcareous shale, abounding with GryphEca and Pecten, into a 
hard fosailiferous limestone, which in turn shades off through various 
hues of black and grey into a white crystalline marble, destitute of or- 
gaTiic remains. The latter rock, ae it lies in the quarries at Kilchrist, is 
not much inferior in colour to the best stone of Italy, though, after being 
cut and exposed for a few years to the air, it acquires a dirty yellowish 
tinge. The trap dykes are themselves a curious subject for investigation. 
Owing to the decomposition of the marble around them, some of large 
size are seen running up the hill sides like walls. Indeed, when two or 
three cross each other, the appearance presented reminds one of some 
ruined relic of the feudal times. Others may be found insinuating them- 
selves among the cross rents of the contorted strata, and terminating in 
a point as fine as that of a pen. The shores of Loch Slapin are, on the 
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whole, one of the moit intereatiug localities in the bland ; and ft careM 
cuunmation of them would form a valuable contribution to Scott^ geo- 
\ogy. The district lies far out of the ordinarj track of the tonrat, and 
the aooommodation, where it can be had, is not of the best: bnttheM 
disadvantage* woUd doubtless b« more than compensated bj a ramble 
uuong the beantiful sections whtoh abound in the creeks and caves of that 
solitary shore, 

4. On tome Worm Tracki in SilvrUtn Blatei. By Albx. Bbtbon, Esq. 
Mr Brjion showed that considerable difficulty was felt in accoimluig 
f jr these curious appearances on the Silurian slates at Thomielee, Peeble»- 
Bhire. They had been named by Profesaor M'Coy Croitopodia Scotica, 
or fringed-footed animals. Sir Roderick Murchison described them aa 
occurring of considerable length, even eitending to yards. Mr Bryeon 
was of opinion that the length was merely due to a track made by a worm 
of about six inches long, in mud of a rather crisp than slimy oonditicm ; 
and that the difierent appearances presented by the track, as compared 
with the surrounding matter, was due, not to the remains of the worm, 
but to dry dust blown into the track by the wind, on the recession of the 
ocean, which formed the Lowest Silurian beds of Scotland. On the tradu 
found by Mr Bryson in the LlandeUo flags of Wales, he observed that 
manj natoralists had mistaken for setce merely the effects cansed by 
wind blowing light sand over tracks made by gastcropodous molluscs ; 
■nd stated, tiiat tracks which he found at Port Rheudyn, in Wales, in 
shnost the lowest beds of the Silurian alatea, were O^ite identical with 
those he saw in the act of formation by the common Turbo littoreas, on 
the sands of Tremadock, a few miles south of Port Rheudyn. Mr Bryson 
exhibited some very large slabs, showing numbers of these tracks, sent 
him by the kindness of Mr Chaffers, the lessee of the quarry at Port 
Rheudyn, Wales. 

January 24, 1855. Dr Lowe in the Chair. 

1. On iht DUcoverg of-Diatomaceee in the Silurian Slate* of Scotland, 

By Alexindeb BavBON, Esq. 

In a former paper, read at the last meeting of the Society, Mr Bryson 

bad indicated a hope that Diatoms might be found iu the lower Silurian 

formations of Scotland, iVom the peculiar appearance resembling or- 

finiams which he observed in a microscopic section of the slate &om 
homielee Quftrry, in Peeblesshire. One form Is identical with a rare 
species found in the guano of Ichaboe, both in form and colour. In an 
endeavour to separate the alumina from the silica in the slate he had met 
with difficulties, as any solvent of alumina also acted on the silica of 
. which he supposed the diatoms to consist. Dr Qeorge WOaon st^fj^ested 
the boiling of the powdered slate in Xordhausen sulphuric acid, which waa 
found after a long time to isolate the silica. A^r many washings of the 
residue with distUled water, the author found several forms of diatoma- 



e homy than silicious. 

2. ^oCei on a Speties of Nostoc or Shy-Jelly (specimen exhibited by 

Dr Heddle). By Alexandeb BaTSOH, Esq. 

3. Detcription of a New Speeiet of Tremalode Worm,, mth Obtervationi 

on the Struct^lre of Oercarice. By T. SrsNCEE Cobbold, M.D. 

Specimens of the worm were exhibited. They had been obtained from 
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tba ItTer of a giraffe, snd differed from all known species. De Cobbold 
illustrated his paper with numeroua drawing ghowing the iniiiiit« ana- 
tomf of this worm and also sereral embr/onic forms of entozoa. 

4. Mr P. A. DABBicviLLB eihibited a speiameQ of theGraTPhalatope, 
(Phalaroput lobatut). Lath., which was shot in the Firth of Forth in De- 
cember Wt. The bird waa only beginning to assume its winter plumage, 
and appears to be a rare bird in this locality. 

6. AnaltjaU of Datiiotite from GUn Farg. By M. FoasTSB Hcddlb, M.D. 
Datholite, Dr Heddle said, has been found in the British islands in four 
localities, all of these being Scottish — first, by Mr Rose, on the yellow 
prehnite of Salisbury Crags ; then at Glen Farg, In Perthshire, asso- 
ciated with zeolites, and well crrstailized ; neit, upon prehnite, in what 
is mineralogically called the " Greenockite Hole," namely, the tunnel on 
tbe Glasgow and Greenock Railway ; and, lastly, at Corstorphine Hill, 
by Mr Forrest, within the last few years. It is a fact worth notice 
that three out of these four are prehnite localities. This might warrant 
a searching examination for boracic acid in prehnite. In all these locali- 
ties the mmera! has been recognised by its crystallographic characters, no 
analysis of a British specimen having yet been published. A specimen 
from Glen Farg had been onamined by Dr Heddle, and tbe analysis showed 
nothing different from those made of foreign specimens, with the excep- 
tion of '28 per cent, of oxide of iron ; and as a second analysis (made upon 
crystals apparently absolutely pure) gave '24 per cent. Dr Heddle waa 
inclined to think uiat the iron is the colouring matter, giving the mineral 
its light yellowish-green or a^arague itone tint. 



February 28, 1855. Bobebt Chahbebb, Esq., P. in the Chair. 
1. On the laU Severe Frott, By Hdoh Millks, Esq. 

Mr Miller remarked that the present intense frost, — coincident at new 
moon vrith a stream tide,< — haa killed many of the littoral shell-fish around 
our shores ; and they now lie by thousands and tens of thousands along 
the beach. On the beach below Fortobello, and for at least a mile on the 
western side of the town, they are chiefly of two species,— So ien sUiqua, 
or the edible spoat-fish or razor-fish, and Mactra ttaltorum, or the fool's 
cockle, both of them molluscs, which burrow in the sands above the loW' 
water line of stream tides. The spout-fishes, when first thrown ashore, 
were carried away by pail and basketfuls by the poorer people ; and yet 
of their shells enough remain in the space of half a mile to load several 
carts ; but the fishes themselves, devoured by myriads of birds, chiefly 
gnlls, have already disappeared. The Mactra, though they may be picked 
np in some places by baaketfula, are less abundant. It is probable, how- 
ever, that both species will be less common on our coasts than heretofore, 
for years to come ; and their wholesale destruction by a frost a few de- 
grees more intense than is common in onr climate, strikingly shows how 
simply, by slight changes of climate induced by physical canses, whole 
races of animals may become extinct. It exemplifies, too, how destruc- 
tion may fall upon insulated species, while from some peculiarity of 
habitat, or some hardiness of constitation, their cogeners escape. There 
are two species of Solen in the Frith, £1. si7i^a and S. ensts ; but we 
hare not seen, on the present occasion, a single dead individual of the lat- 
ter species ; and, of at least four species of Mactra, Mactra sfuftotiun 
seems alone to have suffered. 
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It i* wortliT of remark, that there ue ihelU rerj abundftnt on the 
eoHt. and vhich, from their littoral charwter. must have been quite as 
much eipoMd to the intense cold aa either Mactra ituUorum at Solen 
tHiijna, of which I did not find a single dead Bpecimeu on the bench. 
Tellina MoUdula ii one of these Bpede», and JIacti-a tolida, with its sub- 
•pecieB or Tariety Mnetrti (runnitu, another; and those the frost eeems 
not to have in the least aflected. Of the various Uttoral anivalves, too, 
including the periwinkles, purpura, and trochidte, only one species — 
Kitticn nionili/era — seems to have suffered. Now, TeUina tolidulnais. 
•ome locnlities, — a* at C:iHt!eton King-Edward, — one of the most numer- 
ous and beat developed of the boreal shells ; Miictra solida is also a boreal 
species, with the common periwinkle Littorina Httorea, the common 
purpura P. liijiillai, and the dog-periwinkle Trochvg eiiterariag. Ag^, 
on the other hand, of the destroyed ehells, T have not ^et found any trace 
of Tdtiaa fiibalii or Doixax anatinui in the old glacial deposits, such as 
the boulder clay, or Gamrie gravels and sands, nor yet of Maetra $tiit- 
foruin or Soleii filiqun, though the former is said to be a shell of the 
Mammiferoiu Crag, and the latter of the Clyde beds. And though a 
large iiaficit occurs in both the Caithness and Gamrie deposits, that very 
considerably resembles -Viifiru tnanilifera, it fails to exhibit the charac- 
teristic flezuouB streaks, and in general form seems at least as much akin 
to a sub-arctic species as to the one recently killed by the frost And 
there can be, I think, no donbt that the boulder clay Tellina, T. pntxima, 
is altogether a different species, notwithstanding its paints of similarity 
In the more dwarfish individuals, from Tellina teimii. None of the 
molluscs killed in any considerable abundance by tbe present intense 
frost seem to be truly boreal species ; and their destruction by the refri- 
gerating agent, which has strewed them by millions along the beach, 
seems not only strikingly illustrative, as J have said, of one of the modes 
in which species may be destroyed, but also of a curious passage in the 
later geolt^ic history of Northern Europe. It is an ascertained fact, that 
shells were living in the British area during the times of the Red Crag, 
of the same species with those recently killed by the frost ; Mactra gtul- 
toruiii is one of these, and Natica moailifera another ; and they now 
live in tbe neighbouring frith ; but I at least bave failed, after sedulous 
exploration, to detect them in tbe intermediate period of boreal shells, 
ice-grooved surfaces, and the bovlder clay,— -a period during which some 
of flieir hardier cogeners were very abundant And the catastrophe 
which has Just destroyed them in'such numbers shows in part how this 
passage in our geok^io history nay have taken place. 

2. On the Silunan and Old Med Plora» of Scotland. By Hugh 
MiLL£B, Esq. — Mr Miller illustrated his paper by the exhibition of a 
most interesting coUection of the foseil remains of these little-known 

3. On the Homology of the Vertebrate Skeleton, and it* repretentative 
Eso-Skeleton of the Invertebrate Clatge»,mth the application to Zoology, 
Palreontology, and Geology. By Professor M'Donald. — The Professor 
eihlbit«d a, numerous collection of osteological preparations and diagrams 
in iUostration of his peculiar views. 
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Botankal Socieij/ of Edinburgh. 

901 November 1854. 

1. On tht Atgoeiations of Ooltnir, and RelattoAi of Colo-ar and Form 
in FlanU. By Professor Dickie, BelfasL 
Tbe author alluded to the harmony of coloius in plants, and endea- 
Tonred to prove that the primary colours, red, yellow, and blue, are gene- 
rally present in some parts «f the plant ; and that when a primary colour 
Occam in any part, its complement will ueually be found m some other 
part. He also showed, that in regular corollas, the colour is uniformly 
distributed ; whereas, in irregular corollas, there is an irregular diatribu- 
tion of colour. 

2. Beeordi of new LoecUiiie* for PlanU. By Dr Balfovb. 

3. Remarks on the formation of Agcidia. By Dr Balfoub. 

The author stated that he was induced to make some remarks on the 
formation of Ascidia in consequence of seeing lately a statement te the 
Qfiect that ail pitchers were formed by a hollowing out process. He was 
disposed lo think that (ru^ agddia, such as those of Nepenthes, Sarracenia, 
Cephalotue, and Heliamphora, were formed by folded leaves in the same 
way aa carpels are supposed tfl be produced. The anomalous asoidiform pro- 
ductions on the leaves of cabbie, lettuce, &c., might be traced to a similar 
process, and in some instant^s the pitcher-like body appeared to be a 
second leaf folded in an opposite manner from that from which it 
sprang. Occasionally two or more leaves formed ascidia. What has been 
called the " hoUowing out process" is applicable to such cases as Esch- 
echoltzia, Mjrtacero , Ra8e,Hoveni3,&c. This hollowing out process caused 
a development of the circumference of the receptacle, peduncle, or other 
part, while the central portion was undeveloped, and thus there arose a 
cup-like body with a hollow centre. In such instances there seemed to 
be a nnion, in the early state, of the circumferential cellular papille aria- 
Ijig from the peduncle or receptacle, or other part ; these be«une elon- 
gated so as to form a gamophyllous rim of greater or less depth, enclosing 
a hollow space in which certain organs were developed. The pitcher -like 
peduncle or receptacle i*as often intimately connected with the calyx, and 
was lined by cellular matter in the form of a disk. 

4. On Linaria «epi%im of Allman. By C. C. Babinqivh, M.A. 

The author stated that t^i'^ plant had been found by Professor Allman, 
near Bandon, Cork, and that he (Mr B.) had been at first disposed tn 
consider it and L. italica as hybrids between L. vulgaris and L. re^eng. 
Prrfeasor Allman had given conclusive evidence of the plant not bemg a 
hybrid ; and from an examination of living specimens in the Cambridge 
Botanical Garden, Mr B. was disposed to look npon the plant as a distinct 
species, distinguished by its creeping root, erect smooth stems, linear- 
lanceolate acute scattered leaves, racemose flowers, ovate acute smooth 
sepab, shorter than the spur, and tubeieulately-rough three~winged 

5. On Distateg in Plants caused hy Mile*. By Mr Hardt, Penmanshiel. 

6. Botanical Notee. By Dr 3. D. Hoobkh, in a letter to Dr Balkivb. 
Dt Balfour stated", that in a letter recently received, Dr Uooler re- 
marks (1.) that the natural order BalauophoraceEe istruly Dicotyledonous, 
and &r removed from Bafflesiacete, the latter being (as Brown pointed 
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ont) doaelj allied to Ariatolocliufl. The Bolanophoracee are far more 
perfect in their ovnlet, uid have albuminous seeds, with a Dicotyledonous 
embryo. Tbev are closelj allied to Gunnera. — (2.) Dr Hooker finds the 
Kermination of NjmphKacen to be genainel; Dicotyledonous. It is onlj 
the adTeatitioni root* which are sheathed, as is the case with many other 
exogeni. The rhizome of the order is a very reduced form of the exo- 
genous, but not at all constructed ou the endogeuoDs type. The speciea 
of NymphBaoeK mart apparently be reduced to a Tery few, for in India 
half-a-doien varieties in colour, number of petals, staniens and etigmatio 
rays, are found in one tank, and no two tanks have exactly the same forms. 
—{3.) Dr H. considers that Brown's theory of carpellary sutural placenta- 
tion is the correct one, and that azile and free placentation may be 
reduced to it. Dr H. mentioned a caseof Stachys with afour-lobed, one- 
celled oTary formed by two carpels placed back and front, and b^tring 
balf-way upa pair of parietal eutural ovules ; also a Primrose with pariet^ 
OTules. The Yew which Sohleiden describes as having an ovule termina- 
ting the aiis, has been shown to have often two ovules, and when one, it 
ia dways oblique and lateral 

7. On Sttllaria um&rosa, OpiVr, By Mr G. Lawbom. 
Stellaria nmbrosa, hitherto only known as a Susses plant, had been ob- 
served by Mr LawBon on the shore, near Rosyth Castle, in Fifeahire. 
He did not, however, support its claims to specific distinction, and re- 
garded it in the light of a book species, made out of forms of S. media ; 
the Scotch S. ombroaa appeared to form even a greater departure &om 
the typical S. media, than the Sussex one. Ht L. pointed out the 
character* which distinguished S, media. With., S. umbrosa, Opitz, {™ 
S. fprandiflora. Ten.), S. neglecta, Weihe, an.l S. (media?) microphylla, 
Wight ; and exhibited specimens of all the forms in illustration of his re- 
marks. Mo plant appeaml to be more capable of adapting itself to all 
condition* of soil, climate, and situation, than Stellaria media, and to tiiis 
circnmstanra was due the numerous forms of the plant known to botanists ; 
the extremes of these forms were remarkably distinct from ea«h other; 
but when studied in det^, all were found to be intimately linked toge- 
ther. 



14th December 16M. 

1. Sketeh of tlte Life of the late Profntor Edward Forbes. fly 
Professor Balfdub. This paper has been printed in the Annals of Na- 
tural History for Jantiary 1855. 

2, On Hifperieum anglicum. Bj CflAaLKs C. BABiNaroN, M.A., 
F.R.S. This paper has been printed in the Annab of Natural History 
for February 1805. 



11th January 1655. 
n the Flora ofDumfrie$. By W, Lavdbe Liudsat, M.D., 

a the neighbojirhood of Oban, and in part of lh« 
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' i. On Lichent collected tn the Breadalbanc Mountain! and Woods. 
' By HrOB MacMiliiAn, Esq. 

5. On Harjnoniou! Colouring in Planti. Bj ProfeaBor M'Cosb, 

Belfast. 



8th Februarj 1855. 

1. Aecowai of a Botanical Exoartion to the Braemar Mountain* in 
Auffuit 1851. Bj ProfcBBor Balfovb. 

2. Report on the IHatomacece collected in Braemar in the Aittumn of 
1854, by Professor Balfour and Mr Qeorge Lamion, By Dr Gretille, 
This paper appears in the AnnaJa of Natural History for April 1855. 

The following are among the uoveltiea, some bemg new species and 
others additions V) the list of British speciea ; — 

Eonotia Camelus. £hr. Cfmbella Eeqiialis, W. Sm. 

„ tridentuls, Ehr. Navicula coctoneiformia, Cbeg. 

„ quatemaria, Ehr, Biatomells Balfouriana, Sm. 

CymbeUa lonata, W. Sm. Orthosira spinosa, W. Sm. 

3. On the Geological RelalAons of tome Rare Alpine plants. By Dr 

OiLCBBIST, MoDtrOSG. 

4. Deicription of some new Con^erout trees recently introduced into 
this country bi/ William Murray , Esq., of San Francisco. By Asdbew 
UuitaAi, Esq. This paper appears iutbepTesentnumberoftlus Journal. 

8th March 1855. 

1. A Comparative View of the more important Stages of Develop- 
ment of some of the Higher Gryptogamia and the Phaneragamia. By 
CBA.BLEB Jghnbb, Esq. — This paper will be found in the Aimals of Na- 
tural Hiatory for April 1855. 

2. Notes of a Botanical Tour to the lelandof Jeriey. By MrC. Bax~ 
TEB, RoyalBotanicQarden, Regeut'sPark, Conununicat«d by Mr Jaicbs 
Bab. 

3. On some Gall-like Appearances on the Leaves of a SpeeiesofChTV- 
sophyllum from the Rio Negro, collected by Mr Sfbuce. Bj Mr 
Jakes Hardy. 

4. Extracts from a Letter from Dr Clegkom on the Discovery , iy 
Major Cottim, of the Gvtta Percha Plant in Malabar. — Communicated 
1:^ Dr Balfodb. — This notice will be found among the Extracts &om 
Correspondenoe at p. 352 in the present number of the Journal. 

5. On some Plants which have recently flowered in the Royal Botanio 
Garden. By Dr Balfoub.— The plants referred to were Tricyrtis piloaa, 
Bopceroaia Monbyana, Kad Brian thus japonicus. 

Boucerosia Munhyana is noticed by Munby in his Fkire d'Algerie, 
ftnd the following are its chiiracterB : — Ramia tetragonia erectia, folils 
oTatia acutis planis, floribuB seasilibua, fasciculatis ad sununitatem 
ramorum, laciniis llnearihus, folliculiB longisaimis, apice inflesis. The 
plant has a habit of a Stapelia, is about five inches high, and Bends 
off numerous branches, which are tetragonal and erect or aacending ; 
the branches are more or less prominent, and have triangular concave 
depresaiona between them, and their edgei are covered with triangular 
toothed projections, bearing minute, ovate, acute, fleshy, nearly sessile 
leaves. Flowers sessile, in clusters of 5-10 towards the extremity of 
the branches, of a brown colour, and fetid. Calyx five-partite, fleshy ; 
segments narrow, acute, purplish-green. Corolla somewhat campanulate, 
five-partite, aestivation induplicato-valvate, and slightly twisted, seg- 
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menti rather more tlmn a quarter of an Inch in length, narrow, broader 
at the base, concave eiternali^, the edges folding back during ilovrering, 
■o aa to gire the Moments a linear appearance, the internal lower snr&ce 
■howing numemui min ate cellular papillte. Staminal crown gamophyllous, 
eeniiiting of fire brown leaflets, each of which is trifid, the two lateral 
segments being erect or diTaricat«, and awlshaped, and the central por- 
tion triangnlw, acute, and incurred, so as to cover the anthers. PoUen 
maatei jdlow, elliptical, attached above the base where there is a sort of 
tijiurculate margin. Stigma blunt. 

The plant was sent to the garden bj Mr Oiles Monby. It was fomd 
bj him on the rocks of Santa Cruz, and on the rocks overhanging the 
sea between Mers-el-Kebir and Cape Falcon, in Oran. The Arabs and 
the goata eat the young shoots. 

Erianthus japonicus, according to Major Madden, occurs all along the 
Himalaya from Assam up to SImlah, growing on the northern sides of the 
mountams, in damp woods, and generally near rivulets, up to 7000 or 
perhaps 75(W ftet, and is a fine species, it is noticed bj Griffith, under 
the name of Saccharum rubrum, but it has no saccharine qualities. 

6. ObtervationM of the Ttmperattirei obiervtd at the Royal Botanic 
Oardtn during the month of Fd>ruary latt. By Mr M'Nab. — The 
lowest temperature was 5° Fahr. 



Califomian Academy of Natural Science: 
S^lember 4, 1851. 
Or A. KBLLOoa in the Chair. 
Dr KeUt^g exhibited a drawing and specimens of a plant from the sea- 
shore and the salt marshw of the baj of San FianciBao, — the Franienia 
grandifiora. 

Dr Ajres preaented descriptions of the following spedes of fish, be- 

lieTed to be new : — 

ZabnM pulcher, Ajres. This speciea is brought to the market &oni 

the 1st of Angost until the close of Fehrnarj, and is sold bj the 

fish^men under the name of " Blatk-JUh." It is taken near San 

D.12.10.; A.3.12.; P.18. ; V.1.5. ; CU. 

Hemilripterat marmoralvt, Ajrea. A species reaching ftom six to 
eight pounds weight. It appears to represent on this coast S. aea- 
dionui of the lockj shores of our Atlantic Statea ; it is, however, 
entirelj distinct from it, tiie structure of the head alone being enough 
to separate it. 

D.11.17.; A.13.; P.li.; V.6.; C.JO. 



StpUrr^eTll, 1854. 

Dr A. Kellogo in the Chair. 

Dr Kellogg presented a drawing of a plant given him by Ur Wallace 

of Los Angeles, called by the MexuansCAta. It belongs to the £aIitat(E, 

but the genns is unknown. The seeds are said to be rerj mueilaginoDs, 
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and are iiaed medicinally in fevers and djienteries, and other initationa 
of the bowols. It deaerved the attention of the Academy.* 

Dr H. Gibbons exhibited a head ofbearde.'l wheat, sud to grow wild in 
the mountains. It measured about seven inchesanda half in length. The 
grains are abont half an inch long. 

Dr W. A;res continued his observations on the fishes branght to the 
market at San FranciBco. Rock-fih. or rock-cod is abundantly offered 
for sale. Five distiuct species have been detected, although we were pre- 
Tiously aware of the existence of only one, Sehastet norvegicui, Cuvier. 
Three of these are very nearly allied — S. nebuloeui, ruber, and parvut, 

S. nebulotii%, Ayreg, is in eoloor finely mottled with dosky ydlow and 
dark brown. 

D.13.13. ; A.3.8. ; V.1.5. ; P.7.10. ; C.ll. 

S. patteitpinU, Ayree ; colour plain reddish brown above, lighter b«- 

D.13.13- ; A.3.7 1 Y.1.6. ; P.5. ; C.12. 



PUBLICATIONS KEOEIVED. 



L'lnstitut, from 25th October 1854 to 2Sth Februaiy 1855. 

Clark, William, History of the British TestacMua Marine Molluun. 
8to, London, 1855. Van Voorst. 

Proceedings of the Literary and Philosophical Society of Liverpool. 
1853-54. 

Quarterly Journal of Microscopical Science. Noa. 9 and 10. 

Proceeding of the CaUforniaQ Natural History Society. 

Dublin Monthly Journal of Industrial Progress. January, February, 
and Mareh 1855. 

Lea Cascades de Niagara et leur Marche Eetn^rade. Par E. Deaor. 

Westminster Review. January 1855. 

Quarterly Journal of the Chemical Society. No. 28. 

The Phonetic JoumaL Vol. XIV. No. 1. 

Journal of the Asiatic Society of Bengal. New seriea. Vol. XXIII. 
Nos. 69 and 70. 

Davidson (Simpson), A New Theory of the Origin of Gold. 1854. 

Journal of the Indian Archipelago and Bastcm Asia. Vol. VIIL Nos. 
6 and 6. May-June 1854. 

Hooker, Journal of Botany and Kew Garden Miscellany. Febrnary 
and March 1855. 

Journal of the Dublin. Geological Society. Vol. IV. Part II. No. 2. 
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SCIENTIFIC INTELLIGENCE. 

Mitaiurptt farmici«oru$ (SwaiiuoD.) — At a late meeting of the Rojtl 
Phjikml Soeietj of Edinburgh, Mr Andrew Murray read a notice of a 
riyilif instinct potsewed bj & Califoruiau woodpecker, which was eaid 
to Imy ap a ctore of pro™ion« for winter use by boring holes in the bark 
of tKM and placing in them acorns. (See Proceedingg of the Bojal 
Phyiieal Socletj, ante, page 363.) A habit bo bing^ar and so little 
known among birds wu lutened to with aome doubt, baton examin- 
ing into the labject we find so many naturalists adverting to it that we 
csnnot now TefuM to give it credit. The following remarks on the habits 
of thii woodpecker wul be found in the very baantiM work on the Birds 
of California and Teiaa, by Ur John CaAsin, now in th« course of publi- 
cation in America. 

"Our present species (M.f<ninieivoru») is one of the most abundant of 
the birds of Caliiomia ; it appears to take the place of the red-headed 
woodpecker in the countries west of the Rocky Mountains. Dr A. L. 
Ueermann of Philadelphia made extended visits to California for the pur- 
pose of iuveatigating its Natural Historr, and has identified, for the first 
time, this species of woodpecker, of which previouelj nothing could be 
accurately made out from the statements ot travellers, and which was 
stated to possess the provident and curioos instinct of storing away a sup- 
ply of food for the winter in holes made for that purpose in the bark of 

"In the autumn this species is busily engaged in digging small 
holes in the bark of the pines and oaks, to receive acorns, one of which 
is J^aced in each hole, and is so tightly fltted or driven lu that it is with 
difficulty extracted. Thus, the bark of a large pine, fort^ or fifty feet 
high, wul present the appearance of being elosely studded with brass nails, 
the heads only being visible. The acorns are thus stored in large quan- 
tities, and serve not only the woodpecker in the winter season, but are 
trespassed on by the jays, mice, sud squirrels, 

"The following intelligent account b &om Kelly's EzcuTsion to 
Califemia ; — ' In stripping off the bark of this tree I observed it to b« 
perforated with holes larger than those which a musketball would make, 
shaped with the moat accurate precision, as if bored under the guidance 
of a rule and compass, and many of them filled moat neatly with acorns. 
Earlier in the seacou I had remarked such holes in moat of all the softer 
timbers, but imagining that they were caused by wood insects, I did not 
stop to examine or inquire ; but now finding them studded with acoma 
firmly fixed in, which 1 knew could not have been driven there by the 
wind, I sought for an explanation. It is regarded as a sure omen that 
the snowy period ia approaching when these birds commence stAwing 
away their acorns, which otherwise might be covered by its falL I fre- 
quently paused from my chopping to watch them in the neighbourhood, 
with the acorns in their bills, half clawing, half flyiug around the tree, 
and have admired the adroitness with wnich they tried it at different 
holes until they found one of its exact calibre; when inserting the pointed 
end, ther tapped it home most artistically with the beak^ and flew down 
for another.' 

" But the natural instinct of this bird is even more remarkable in the 
choice of nuts, which are invariably found to be sound, whereas it is an 
ntter impossibility in selecting them for roasting, to pick up a batch 
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that will Dot have a large portion of them unfit for use. The mott 
smooth and polished frequently' contaiiiB a la^e grah. These wood- 
peckem never encroach on their packed stores until all the auta on the 
surface of the ground are covered with snow, when they resort to those ia 
the bark, and peck them of their contents without removing the shell from 
the hole. The hark of the pine tree, from its great thickness, and the 
ease of boring, is mostly sought for bj these birds as their granary for 
the winter season." — (Caisin — Birds of California and Texai.) 

Societi Zoologique d'Acclimatation. — A new Society has been esta- 
blished in Paris under the above title. The objects of the Society are to 
encourage the Introduction^ the Acclimatation, and the Dornutication 
of usef^ and ornamental animals. The first meeting was held on 20th 
January 18o4, under the presidency of M. Isidore Geofiroy Saint Hilaire. 
A report has been published, and the Society already numbers a long list 
of members. 

Jntroduction of Foreign Species of Salmon. — At a meeting of " Aca- 
demio des Sciences de Paris," 6th February 1854, Mon. &jste exhi- 
bited to the Academy specimens of salmon that had been hatched bv him 
at the College of Frome. Similar results had been accomplished by Mons. 
de Vibraye in the fine establishment he had constructed on the banks of 
the Loire ; by Mon. DeamS, at his demesne in the vicinity of Saumnr ; 
by Man. Blanchet in the department of the Isere. The acclimatation of 
species at a distance from their native localities is not, therefore, so diffi- 
cult as wss supposed, and the following species have already been suc- 
cessfully introduced into certain waters of France : — The Salmo hucho 
of the Danube ; S. unihla ; coregonue fera ; and into the Lake Ballon 
(VoBges) the great trout of the Swiss Lakes, Salmo lemanit, Cuvier. — 
(Rev. and Mag. Ac, Zool., 1854, p. 103.) ■ 

Etehara cervicornii. — This zoophyte has boon discovered by Mr 
Embleton, in Embleton Bay, on the Northumberland coast. It was ei- 
hibited at the June (1853) meeting of the Berwickshire Naturalists' Club, 
by Dr Johnston, with the foUowing remarks ; — 

" I have Mr Burke's authority for stating that our coral is the Etehara 
evrvicornii of his catalogue of marine polyzoa. He is of opinion that it 
is identical with the Cellipora cerviconiii oi my British Zoophytes. The 
two specimens differ in habit, one being attached by a solid expanded 
base, the other by a cementation of the segments. The Cellipora cervi- 
comi's is, moreover, more erect in its mode of growth, and juore solid in 
its texture ; but these differences may be the result of age, and of pecu- 
liarities in the sites wherein the corals were developed. It would seem 
that although Eechara cervicomis has been often mentioned in works on 
the British Fauna, there are very few instances known of its occurrence 
on our coast. Dr Fleming has not included it in his * History of British 
Animals,' so that the evidence for its being a native production must 
have been weak when that very valuable work was published. Thespecies 
described in mv ' British Zoophytes' was procured from the coast of 
Devonshire. Mr Burke did not know the esact habitat of his British 
species, for he seems to have seen only one. Thus Mr Embleton's is the 
third known British specimen, and it is the more valuable, as the locality 
is fully ascertained-" — iProc. of Berwickgh. ifttf. Club, 1854.) 



Cause of the Gray Colour in Dolomite and other J?'ep(u 



Petzholdt has submitted to examination the opinion expressed by 
Odbel, that the colouring matter of dolomite depends on the presence of 
iron pyrites. He has examined seven different dolomites, and draws the 
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«ioiic1a*ioii that orguiie iubatuiced ore the true came of their coloui. Hi& 
exMrimenti were made by digesting the specimena with hjdrochWric 
Mid, dcterininiDg the carbon in tbe reaidne; and assuming tWiteiists 
there in the furm of a humus acid, containing 58 per cent, of caibau, he 
caleaUtes the total qua&iit; of organic matter thej contain. The follow- 
ing table givea his results : — 



Dolomite from Tottomaggi, . 


Sr 


CHtxm. 


Orguio 


Iron 


14-90 


0-102 


0-176 


035 


Do. another specimon, . . 


1411 


0-084 


0-1+5 


0-31 


Dolomite from Igo Pank, . . 


13-01) 


0101 


0-174 


0-35 


Do. do. OjoPank, . . 


25-4J 


0-160 


0-276 


fH3I 


Do. do. KoggowaSar, . 


35-20 


0-213 


0-367 


1-46 


lenhagen, near Salinflen, 


26-61 


0-131 


0-226 


Bone. 


Dolomite from Ojo Pank, with 


23-90 


0-220 


0-379 


Dotexam. 


Dokmile from Koggowa Sar, 
with black incnistation. 


29-80 


0-463 


0-798 


Doteiam. 



B; a comparison of these experiments with the colour of the epeci- 
meni, the author draws the oonclusiou that it Is due to the oi^anic natter, 
and not to the pvrites. — (Jowrmtl fiir Praethche Chemif, toI. liiil, 
p. 193.) 

[Our own observations have led us to a oonclasion similar to that stated 
hy Peliholdt. We have found that eome dark-coloured limestoneG yield 
appreciable quantities of organic matter, amounting in some instances to 
alM>ut one per cent., without a trace of iron pjril«B. In man; InEtances, 
however, the oi^anlc matter ia accompanied bj pyrites, and this ie re- 
markably seen in some varieties of black marble. The pyrites in such 
limestones may probably be traced to the collection of sulphate of iron 
during the decomposition of the organic remains which they contain. — 
Edit. Phil. Journal.] 



P--cparation and Propertiei of Aluminium. By M. Si Claib Devillh. 
Some time vinoe it was announced that Deville had succeeded in procur- 
ing aluminium in abundojice, and by a prucega which would permit its 
use in the arts. It now appears that the processes employed by Deville 
are merely modifications of those already known, sodium and the galvanic 
battery being the agents employed to reduce the chloride of aluminium. 
These processes are manifestly so ezpensivo as to render it unlikely tliat 
aluminium will be applied te any economic uses, but the author has been 
enabled to describe more fully than has before been done the properties 
of the metal. It ia a fine white metal, with a high metallic lustre. Its 
hardness, when cast, is about the same as that of pure silver, but is in- 
creased by pressure. It ia highly malleable and ductile, conducts electri- 
city about eight times as well as iron, and la slightly magnetic. It crys- 
taljizes readiTy by fusion, and its crystals appear to belong to the regular 
system. It melts at a temperatute above that of zinc, but lower than 
silver, and the author attributes the creeaflively high melting point found 
by Wiihler to the presence of platinum in the specimen eiamined by him. 
Its sp. gr, is 2-56, which is increased to 2-67 by rolling. It is unaltered by 
air and oxygen, even at the melting point of gold. It is without action 
in water, at ordinary temperatures, at 212°, and even at a lower heal; 
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but at a higb temperature it slowly decomposes it. Xitric add at common 
temperatures doea not attack it and sTen when boiling, the action is ex. 
cofisivelj slow ; nor ia it soluble in diluted sulphuric acid. Its true solvent 
ia hydrochloric acid, which attacks it very rapidly. At a very low tempera- 
ture the gas atts«ks it, and converts it entirely into the chloride. Sul- 
phuretted hydrogen ia without action upon it. Aluminium docs not amal- 
gamate with mercurj, but alloys with copper, silver, and iron. It gives 
a compound with carbon. — (Annalu de Chem. el de Pht/tiqiie, vol. xliii., 
p. 1.) 

SoluhiUty of Carbonate of Soda. 

Payen has mode the observation that carbouate of soda, like the sul- 
phate, has a point of mazimunt solubility. In fact the qutixititiee of the 
crystallised carbonate dissolved at 67° Fahr., 97° and 219°, while the boil- 
ing points of the saturated solution are as follows : — 

57° 60-4 

ar 833-0 

219° . . . . . . 445-Ii 

It is remarkable that this peculiarity of so familiar a salt shootd 
have BO long escaped the attention of chemists. — {Annalei de Chem. et de 
Fhytique, vol. xliii., p. 233.) 

On a Compound of Methyle and Tellurium. By Prof Wohlbb. 

This substance, which deports itself like a metal, is prepared by dis- 
tilling a mixture of telluride of potassium and sulphometbylate of baryta. 
It is a reddish -yellow mobile fluid, heavier than water, and having pn 
unpleaeant alliaceous smeU. It bois at 176°, and forms a yellow vapour. 
It burns with a, blue tlame, and thick fumes of telluric acid arc formed. 
"Wben boiled with nitric acid, nitric oxide is disengaged, and a nitrate of 
ihe oxide of lelluromethyle is formed, which crystaUizes in fine large stri- 
ated prisms. 

Oridf of Telluriimethyle, CjHsTe 0, is obtained as a white orystalline 
mass, without smell, but with a very disagreeable taste. It deliquesced 
in the air, absorbs carbonic acid exactly like caustic potash, and possesses 
powerfully alkaline properties, restoring the blue of reddened litmus and 
expelling ammonia from its salts. Sulphurous acid reduces it, separuting 
the radical. It is obtained by decomposing the chloride or iot^de wi£ 
oxide of silver, 

Sulphate of TeUwToraethyle, C,HjTe SOj crystalHzes in large trans- 
parent cubes. 

Chloride of Tellvromethyle is a white precipitate, very similar to 
chloride of lead. It dissolves in boiling water, and is deposited in small 
prisma. It melts at 2U7°'3, and is not volatile without decomposition. 
Treated with ammonia and oxychlortde, CjHjTe 0-t-C,H,Te Oe is formed, 
which b also well crystallized. 

Bromide of Telluromethyle resembles the chloride. 

Iodide of Telluromethyle, CjHjTe I, is a beautiful yellow precipitate, 
which, some minutes after its formation, acquires a fine cinnabar red 
colour. When precipitated in a hot solution, it ia obtained red and crys- 
talline. It ia very little soluble in cold water, more so in hot, and more 
abundantly still in alcohol, and deposits from these solutions in small red 
prisms. \Vben its cold alcoholic solution is mixed with water, it is pre- 
cipitated as a yellow powder, which, in the course of a few minutes, turns 
red. It is obvious, therefore, that this substance exists in two states, like 
iodide of mercury ; but the author has not been able to ascertain whether 
this is accompanied by a dimorphous change. It is decomposed at 266°, 
producing the black iodide of tellurium. 

A liquid sulphuret of tellurium appears to ezist, hut waut of material 
prevented its examination. — (Co'uptet JUndiit, 3d Jan. 1855.) 
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JSvOMinalton o/tht Rind of the MangotUen (Oareiiua Jfon^oilana). 
Bj Dr ScHHiD. 
The rind ira* fint boiled with water, which ectracted tannin. The re^ 
ndue w«i then traated with hot alcohol ; the filtered fluid deposited i 
resinoos Bubstance, which it a mixture of a resin and a crjatalline mat- 
ter, which the author calls mangoatine. To separate it from the reem 
water is added to the hot alcoholic solution until it becomes muddj ; on 
cooling the resin is deposited, and after standing for some the nian^tine 
is depoaited in silky plates, which are further purified by precipitating 
with Mwio acid of lead and decomposing the precipitate with solpburett^ 
hjdiagea, and rapeatedly crystalOzing the product from alcohol. 

Mangostine crystallizeB in golden-yellow glittering plates without smell 
or taste, fuiible about 374° into a yellow fluid, which solidifies into an 
amorphous mast ; by farther heating it is deoompoted, a sm&ll portion 
only subliming unchanged. It is insoluble in water, soluble in alcohol or 
ether, and the solntbns are without action on litmus. It diBsoIves in the 
alkalies with a yellow or brown colour, nitric acid gires osalic acid when 
boiled with it, and sulphuric acid dissolres it with a yellow colour, pro- 
ducing a partial decomposition. It is not precipitated by an^ of the me- 
tallic «alt« except snbaeetate of lead. Chloride of iron gives a dark 
blackish-green coloratioa. Its analysis gave results a^^eeing with the 
formula Ct^HMO,,. The lead compound was not- obtained of constant 
composition. TTie author refers to the probable relations of this sub- 
stance to the resin of gamboge, which has the formula C,gH[gOu, and 
Purcce or Indian yellow, said to be produced from the urine of camels 
which have been fed on the fruits of Mangostana manganifer, of which 
the formula is CtoH.,0„. He finds that euxanthic acid is a coupled 
compound decomiKwed by snlphuric acid into euxunthtne and a substance 
whi^ reduces oxide of copper. — {Annalen da- Chemie wnd Fharmaae, 
Tol. xciii. p. 83.) 

Butta Fereha of Sl-agivpore. — " Of the gntta percha very small quan- 
tities are now bronsht to Singapore ; it has become a manufactured sub- 
stance. A vast Tariety of its gum, at various prices, ftom three to thirtT 
dollars a picul, is brought in by the natives. Some of these are deep red, 
some quite white, and many oi'^ them are hardly coherent, breaking down 
and crumbling between the fingers. These are cut and broken up, and 
deared fhiin the scraps of bark and wood which are generally found among 
them; they are then boiled in an Iron pan with coco-nut oil, and stirred 
untU thoroughly amalgamated. This mixture is allowed to cool again, 
when it is broken up and re-boiied with more oil, sometimes as ofl^ u 
four times, or until the mass acquires a certain tenacity. The good gutta 
percha, sliced into thin shavings, is then added in greater or less propor- 
tion, according to the quality of the basis, and the whole well mixed. 
The Chinese who do this are very skilful, and manage to produce from 
a great variety of gums a very uniibrm article, — wonderfully so, when it 
b considered that the gum is bought by the merchants in Tery biobII 

quantities at a time as the natives bring it in There seems to he 

a great mystery about the GuttaPereha trees. I was in the heart of their 
country, and yet could wt nobody to show me a single tree. I think the 
fact is, that ihey have all been long ago cut down within any reasonable 
distance of the settlements. I saw large quantities of the ^m, though 
none of the best quality, on the Indragiri. I think I can distinguish at 
least five sorts, which are probably the produce of different trees; or 
rather five classes of gums, for perhaps the species are many more, and 
yet, though I olfered great Inducements, I oonld not get even a leaf. Of 
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«on^se, if I hsd gone up with time at 1117 disposal, I ^onld have seen tite 
trees in spite of all; for I should have gune into the woods with the col- 
lectors, and this 1 hope some time to be able t» do. The GuJh Benjamin, 
another great staple nere, I saw collected. The trees are about eighte^ 
inches diameter, vrith small low bnttresees to the roots ; these are notched 
with a chopper, and produce the ordinary quality of the drug. The best, 
of a light buff colour and dense substance, is procured from wounds in the 
uncovered latter roots, and the common, or Foot Benjamin, is procured 
from the trunk of the tree. The oi! of the seeds is valued as an applica- 
tion to boils ; it is probably of little use." — (Letter from James Motley, 
Esq., in Hooker's Jorirnal of Botany, February 1S53.) 

Mora, excelta, a large West Indian Timber tree. — " Prominent among 
the trees which adorn the forests of Guiana, and which astonish br their pro- 
fuse verdure and gigantic size, stands the mt^estic Mora, the king of the 
forest, Kiaing to the height of from sixty to ninety feet before it gives 
out branches, it towers over the wall-like vegetation which skirts the 
banks of the rivers of Guiana, forming a crown of the most splendid 
foliage, overshadowing numerous minor trees and shrubs, and hung witH 
Lianas in the form of festoons. The Mora, of all other trees of the forests 
of Guiana, is peculiarly adapted for naval architecture ; and it is to be 
found in such abundance, that if once introduced for building materiitf 
into the dockyards, there can never be any apprehension there would he 
a want of that timber which eould not be supplied. The wood is uncom- 
monly close-grained, and gives scarcely room for a nail when driven into it- 
When cleared of sap, it is durable in an; situation, whether in or out of 
the water. With this property it unites another of equal consideratiofi. 
to builders ; it is strong, tough, and not liable to split, has never heal 
known to bo subject to dry-rot, and is considered, therefore, by the most 
oompetent judges, to be superior to oak and African teak, and to vie in 
every respect with Indian teak. The full-grown tree will furnish logs 
from thirty to forty, or even to fifty feet in length, and from twelve ta 
twenty- four inches square, taken from the main stem, whilst the remain-^ 
ing portions are suited to various purposes of naval architecture ; suchj 
for instance, as keels, keelsons, stern-posts, floors, ribs, beams, kneesi 
breasts, backs, Src." Thus wrote Sir Robert Schomburgk fifteen yeari 
ago (Trantactiont of the Linncean Society, vol xviii. p. 207) ; and, in 
the same volume, that there might he no difHculty of distinguishing the 
tree in the search for it in other countries, Mr Sentham, from specimen* 
sent by Sir Robert, published an excellent figure and botanical historjj 
under the name of Mora excelia; for it had previauslj no place in bo» 
tanical works. It belongs to the natural order of Legaminoece, and to 
the same group or section as the well-known Caiiias, Yet it does not 
appear that the attention of any of our authorities or travellers has been 
directed to the commercial importance of this tree till very recently. The 
same tree has been found to prevail in certain localities of the island of 
Trinidad.-^(HooA«r'j Journal of Botany, March 1855.) 

Vegetabli Oilt in the Amazon and Rio NsOro Biefricis. — Spruce *e- 
inarlis, that vegetables yielding oils abound in the Rio Negro district. 
Nearly all the palm- fruits yield oil ; but the bright vermilion fruit 0^ 
EIms melanococca, or Caian^ palm, furnishes it in very large quantity. 
V^on« BpecieB of (Enocarput, which abound on the AmaMn and Ori- 
noco, are oil-bearing. The oil proctired from CEnocarpua Bataua, which 
forms forests m the Rio Negro, is called Patans oil by the Indians, and 
rosembles much that procured from olives, Itapkia tcedigera, the Jupati 
palm, has a very oleaginous fruit, and its leaf -stalks can be used as dam- 
Dea«i. Andirobo-oil is the produce of Oarapa gutanensia. Berth^lletia 
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exeelta, the Cattanha or Junta, u another oil-giving tree of the Amazon 
4utrict. — {Hooker'i Jimmal of Botany, November 1864.) 

Cifperut polyitackytit. — Tau plant grows on the month of the crater 
of the extinct volcano of the island of Ischia. This is the onlj laealit; in 
Europe. It flourishes there where steam ia continuallj issuing at a tem- 
penture of at least 150° Fahr. The plant is esaentiaUf a warm country 
species, tropical and extra-tropical in Asia, Africa, and America. In the 
European locality it is accompanied by Fterit longifolia.~{Hooler't 
Journal, November 1854 ) 

Palma Jagua of the Orinoco. — Spruce mentions a species of Maxi- 
miliana having a frond 34 feet long, composed of 42G pinnae, and a spadii, 
which bore about a thousand fruits, and was a load for two men. The 
palm was seen in the Oriuooo, and is called Palma Ja^a. 

FunguM in a Cavity of the Litng. — A married woman, mother of four 
ehildieu, and 49 jeais of'^age, was in St Thomas's Hospital from the S^h 
November to 21st December 1853. She had been labouring for two or 
three jeara uuder the ordinary symptoms of chronic bronchitis, and of 
thia diseaM she died. She was examined on 22d December, twentj-four 
hours after death. On examining the left lung there were found in its 
apex two commnnicaling cavities, together about equal to a pigeon's e^. 
They were empty of secretion, but their parictes were moist, somewhat 
reticulated, and covered more or less by an opaque adherent film of fibri- 
nous material. On the upper surface of the septum by which the cavities 
were imperfectly divided, was a soft velvety mass, occupying an ares 
about equal to that of half a finger-nail , and measuring close upon a line 
or a line and a half in thickness. It was dry and powdery on the sur- 
face, and had a dull greenish hue. It was firmly attached to the wall of 
the cavity, and was clearly a mould or vegetable fungus growing in it. 
Under the microscope it exhibited a distinct mycelium, or a perfectly de- 
veloped fructification. The myeelium consisted of delicate tubes, which 
terminated in nodulated roundish points, and varied between l-8000th 
and l-10,000th of an inch in diameter ; they branched in different direc- 
tions, and presented here and there little bulgings, which doubtless were 
the commencement of new branches. The branchea supporting the fruc- 
tification were of considerable length, and much thicker than those be- 
longing to the mycelium ; indeed, the largest measured about l-SOOOtk 
of an mch in thickness. They were cylindrical, without transverse septa, 
presented awell-defined limiting membrane, and pellucid Btructureless con- 
tents. At their free extremities they enlarged into globular or flask-like 
expansions, the greatest diameter of which was generally about twice that 
of the stalk from which they sprung. Their cavity was apparently per- 
fectly continuous with that of the stnli, and their contents identical. The 
spores were situated on these expansions, and in the perfect heads these 
were so numerous and so thickly placed as almost to conceal them. The 
fungns clearly sprang from the walls of the cavity in the lunge, and moat 
probably had grown during the life of the patient. The fungus resembles 
tome of the Mycoderms figured by Robin, as occurring in the lungs of 
birds. It is probably much altered from its normal state, by the situation 
in which it grew. — (Briitoice in Tram, of Patholog. Soc. of Londom, 
vol. V. p. 38.) 

Aloi- Wood, or Aloet of Scripture. — This fragrant wood appears b> be 
produced by Aquilaria Agatlochum. The tree is called in Hindi and 
Bengali Aggur, Agar, or Uggor ; it is also denominated UCkd, and the 
Arabic name is Aghaluji. Sanscrit writers give three varieties of AJoe- 
wood — 1. Aguru, the common sort ; 2. C^iguru or blact aloes, being of 
a darker colour than the common kind ; 3. Maugalyi or Maugalyagora, 
having the fragmnce of the Mallica or Jasminum Sambae, The name 
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AgoUochtim appears not to be derived thini the Arabic, nor from the 
Hebrew Ahalim and Ahaloth, but from the Indian name Agaru, or with 
the Sanscrit pleonastic termination ca, Aguruca. It. may be stated that 
the PoTtoguese Foo de Aqnila, as noticed bj Rumphiua, ia an undoubted 
corruption of the Arabic Agb^uji and the Latin AgaOochum ; and it is 
hj a ludicrous mistake that from this corruption has grown the name 
Lignum Aquils, whence the genns of the plant now receives a botanic 
appellation, and which many authors have vainly attempted to distin- 
guish &om the Lignum-Aloes and Calambac. The generic and speci- 
fic namea of this plant are thus ix>th drawn {torn the same original 
term. — (Colebrooke in Lin. Tram. isi. ]99.) 

Origin of the Onltivatsd Wheat, — Much interest ha^ been eicited of 
late by the statements of M. Fabre and M. Dunal, who affirm that the cul- 
tivated wheat {TriHcum sativum) is a variety of a grass called jE^Hopi 
ovata found in the south of Europe. This grass, under cultivatutn, is 
said to assume the form called jEg%lop> triticoides, and finally to become 
wheat, M. Fabre says that the complete change was produced in twelve 
years by constant cultivation. If this view is correct, then botanists are 
wrong in supposing wheat to be a Triticum , and it must be regarded merely 
as a tport of AegUopg, kept up entirely by the art of the agriculturist. 
We do not see common wheat m a wild state, but we meet with the grass 
whence it is derived. ' Wheat would seem te bo a variety rendered per- 
manent by cultivation. These opinions of Fabre have been supported by 
strong evidence. Of late, however, M. Godron has published a paper in 
the Annales dea Sciences NaturcUes in which he maintains that Agilop» 
triticoidet is not a mere eport of Ae. ovata, but that it is a hybrid between 
the cultivated wheat and the latter plant. This statement seems, at all 
events, to confirm the idea that wheat and the j^^gilops are nearly allied 
plants, for hybrids are not easily produced ejtcept between plants which 
resemble each other closeh'. This would be the first known instance of a 
hybrid among grasses. There can be no doubt that the wheat and £gi- 
h>ps ovata are congeners, and that they exhibit evident marks of resem- 
blance in the form of their caryopaia. There appears, therefore, to be 
much plausibility in the statement of Fabre, and tiie hybridization sjioken 
of by M. Godron may be merely such as would occur between varieties of 
the species. The matter is therefore by no means settled, and further 
experiments are required. 

Bitlanophoracece. — Dr J. D. Hooker has examined thirty species of this 
order, and of twenty-sii of these, both seses. The simplest and most 
frequent form assumed by the rhiiome or aiia ia that of a single or 
branched tuber, sessile on the root, whence it derives nourishment, and 
fpving off one or more flowering pedunclea. In the earliest stage of He- 
losidie or Baianophoracete the plant appears as a cellular mass, nidulating 
in the bark of the root, (but partially exposed), with whoso cellular tissue 
its own is in organic adhesion. At first there ia no trace of vessels, but 
before it reaches the cambium layer of the hark the vascular tissue makes 
its appearance. Soon afterwards the wood of the root upon which the pa- 
rasite grows appears to become aflected ; its anaual layers are displaced, 
and at a later period vascular bundles enclosed in a cellular eheatb appear 
to have ascended ont of the axis of the rhizome, and to have become con- 
tinuous with those already found in it. The rhizome sometimes attains 
great age. Helosis seems to be capable of indefinite increase. Phyllo- 
coryne, as well as Rhopalocnemis, several species of Balanophora, Lepido- 
phylon, Langadorffla, and Sarcophyte are perennial. Cjnomorium seems 
annoal. The growth of the rhizome appears to be slow. 

The vascular bundles ia Helosis and Laugsdorflia sufficiently show 
that Balanophoraceie are Dicotyledonous. All l£e genera have an adherent 
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perianth, la GynomoriuBi, the otdj genns with h^noaphroditA ftow«K, 
the itAiuea ii epigjiious. BaLmophors kk epigjruioiiB caljeiflofals, sad 
ought, MoorJiug to Hooker, to he placed between. Hflorage^ a«d Qok- 
nera in a linear teriee. 

A Balanophora growing on the Mapk roots in Tibet produces ^iMt 
knot* on the roota whence the Tibetans make cups. CjnoinoriuBi. la an 
eztta-tropical genua, attaining latitude 41° in EuTope. Mjetropetala and 
Sarcophyte inhabit South Africa. A species of HebsiB ia found in the 
La Plata district, and apeeiea of Balanophora and Rhopalocnetais in 
Xorthern India. C/nomorium coccineum range* from the Canary 
Islands to the nuiuths of the Nile through 3000 miles of longitude- 
RbopakHmeaia ii found in latitude 27° in East Nepal and Sikkim,on the 
Kbasja mountains of East Bengal, and in Java neai the line. Bala- 
nophora fungora is found in East Australia and In Tanna, placea sepa- 
rated hj 1500 miles of ocean. Langsdorffia hypogsa ia found in Oaxaw 
in Mexico, on the mountaiuB of New Grenada, and at Rio Janeiro, a 
range of 4000 raUes.— (Jos. Hooker ia Proc. of Lin. Soc, Feb. 1835). 

Wtllinglonia gigantea. — Di Torrej has reoenijj had an opporinnitj 
of oounting the circles in a complete radius of the trunk of tlie famoos 
Welliugtonia, now exhibited at New York, and ho finds that tiiej are 
1130 in number. From the data fiirnished hy Dr Tonej, we find that, 
on the radius examined — 

lDche>. ' txcbH. 

First 100 circles occupr al ,ni .Seventh 100 circles occupy a 1 tja 
breadth of/ "' breadth of J " 

Second do. ... 14 Eighth do. ... U 

Third do. ... 12i Ninth do. ... 10 

Fourth do. ... 13 Tenth do. ... 11 

Fifth do. ... lei Eleventhdo. ... Ht 

Sixth do. ... 8| The remaining 20 lajers, 1 

There are 1120 eiioles in a eemi-dinmeter of 135 inches, or 11 ft. 3 indies. 
The &«ts show that the tree laoka about three centuries of being half as 
oUl as it wan said to be. Its enormous size is owing rather to its ooa- 
tiuued rapid growth. Qray thinks that there is no adequate specific dif- 
ference between WeUingtonia and Sesquoia, and that the tree most 
henceforth be called Seaquoia gigantea. — (Sillitnan'i American Jovmai, 
Yol. xTiiL p. 286.) 

Medicinal and Economical Flant$ of Victoria. — " The inestimable 
trnth, that we ma; safely deduct the closest affinities of the medicinal 
properties of plants from their natural ulliauces— a truth which achieved 
the most complete triumph of the natural system over all artificial classi- 
ficatbni — -has generally guided me in tracing out which plants inight be 
administered in medicine. By this guidance I observed, that our Pimefea 
are pervaded with that acridity for which the bark of Daphne Mezercum 
ia employed ; that our Polygala veronicea, the only described Australian 
species of a large genus, and in close relation to one lately discovered in 
the Chinese empire, not only agrees, like some kinds of Comespenoa, 
with the Austrian Polygala amara, in those qualities for which timt plant 
has been administered in consumption, but also participates in the nie- 
dicinal virtue of Polygala Senega, from North America. Oratiola lati- 
folia and Gratiola pubescens. Convolvulus erubescens, and the variooa. 
kinds of Mentha, are not inferior to similar European species.. The bark 
of Tasmania aromatica appears to me to possess the medicinal power of 
the Winter's hark, gathered from a similar tree in Tierra.del Fuwo; 
and its fruit is allied to that of the North American MagnoUn used in 
cases of rheumatism and intermittent fever. The whole natural ord^ of 
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OoodaaiaeeK, with the exception perhaps of a fen epecaeo, contawa a 
ttfuic bittemesB never recogDised before, and discemilue in many planta- 
in so high a degree, that I traa induced for this reason to bestow apon a. 
new genua fi^im the interior the name of Picrophyta. This property, 
which iadicat«a a certain alliance to Qentianie, deserves the mora coa- 
sideratioii, aa the true Cieatiaaie are so aparinely dlstribated through 
Australia, while the Qoodeniacecs foru everywhere here a prominent feature 
in the vegetatim]. Oar Alps, however, enrich ua also nith a thiak-rooted 
Qenti&n (Q. Dlentensis), certainly as valuable as the officinal Gentlana 
lu.tea ; and in the sprLog, Sab»a oratft, Sabffia albidifltn^ and Erythisa 
Aostralis, might also be collected on account of their tntterness. Th» 
bark of the Australian Sassafras tree (AtherospeEiauni moachatum) has . 
alresdy obtaiaed some celebrity as a subEtitute for tea ; adnunistered in 
a greater concentration, it is diaphoretic as weU as diuretic, and hai fer 
this reason already been practically introduced into nedicijie by one of 
our eminent physicians. iBotoma axillaris surpasssB all other indigeooiUL 
Itobeliaoeas in its IntenBe acridity , and can be therefore only cautiously 
enuilojed instead of Lobelia inflata. The root of Malva Behriana searodT 
Am»xi from that of Althtea oMcinalis, and the Salep root might be eol- 
lected from many Orahideas, Few may be awMe that the Cajeput oil of 
India, is obtained from trees very similar to our common Melaleucas ; aniL 
tbAt even ftom the Leaves of the Eucalypti an oil can be procured of equal 
utility. The Sandarac, eauding from the CaUitris, or Pine4r«e> thft 
balsamic resin of the graga-trees, and, moreover, the Eucalyptus gum, 
which could be gathered in boundless quantities, and wkich for its astrin- 
gent qualities might here at least supersede the use of kino or catechu,, 
will probably at a future period form articles of export. Sevwal Acacias 
ace of essential service, either for their durable wood, or for the abun-- 
danice of tannin in their bark,, which has rendered them already useful, or 
for their gum ; bat the latter is even excelled in clearness and solubility 
by that obtained from Pittosporum acacioides. This species, as well as- 
many other plants of llie same order, is distinguished by asurpiinng^ 
yet apparently harmless bitterness — a quality that warrants our expecting, 
considerable madicinal power, and which deserves so much more atten- 
tion, aa till now we know nothing of the usefulness of the Fittoaporese, 
although this order extends over a great part of the eastern hemisphere. 
The Australian manna consists in a saccharine secretion,, condensed chiefly 
by the cicades from a few spacies of Eucalypti, but is chemically Tery dif- 
ferently constituted fo the Ornus manna, and much less ^erient. All our 
Bplendid Diosmete — a real omnment to the country — approach more or 
leaa in their medicinal effect to the South African Buchu-bushes. Baekea 
utilis, irom Mount Aberdeen, might serve travellers in those desolate 
localities a« tea ; for the volatile oil of its lea^ves re^mbles greatly in tasts- 
and odour that of lemons, not without a pleaaaut, peculiar aroma.. Tri- 

fiit^Ua Buavi»sima proved valuable aa an antiscorbutic spinach in Sir 
homas Mitchell's expedition; and the Tetr^onella implexicoma, the 
various Cardaminus, Nasturtium terrestre, or Lawrencia spicata,. ma^ 
likewise be uaed for the sacua purpose. The root of Scorzonera Lawrencii 
—a, favourite food of the natives — would form, if enlarged by culture, an. 
agtieeable substitute far Scorzonera hispanira, or Asparagus ; and AnJ^ 
tome glacialia— a large-rooted urobelliferoua plant, from the snowy ton of 
Meant Boiler — will be added perhaps hereafter to the culinary vegetables. 
o£tiie colder climates. Seeds of the latter plants, amongst many others,, 
have been procured for the Botanic Gardens. Santalum lancoolatum, 
Mesembryanthemum an^uilaterale, Leptomeria pungens„and Leptemeria. 
acerba, deserve notice for their agreeable fruit," — {Rtforthg Dr F-MiilleT,. 
Qonemment BntanUt.) 
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In ft Report bj Mr SwftinBOD, an enoiner&tion ugiren of S13 (?) iptries 
of Cuiuriiia, aammoiUr called He and She Oaks, bat which, t 
to Mr Swaiiuoii, ar« the true pines of Auitralia. 

uvttmmuaaj. 

Mineralogy of the Dolomite of tht Alpt. By Sabtobids tob 

Walthrhausbh, 

The ftuthor'a inrestigationa relate chieflj to the dolomite of the Bin- 
nenthal, which u remarliable from its oontaining in the middleof the 
deposit Mverat small parallel veina containing a number of foreign mine- 
r«li belonging to the cliisses of eulphurets, oxides, earbonatefl, silieal«s, 
snd mlphatet. Each of these groups have been separately eiamined. 

Sulpkaren. — TheK consist of zinc-blende in fine twin crystals, iron 
pyritM, small scales of orpiment, and beautiful transparent cryslala of 
realgar. Besides these there is a gray iulphuret which consists of sere- 
nJ minerals. This gray sulphnret was first described and analyzed under 
the name of Dufrenoysite by Domour, who ascribed to it the formula 
2Pb S+Aa Sj. It is described as crystallizing- in the regular system, al- 
though its formnU is identical with that of Federerz (glumosite) as ani- 
Irzed by Rose, which contwBS antimony in place of arsenic, and whose 
form ia prismatic. Theconclusion to be drawn is, either that there eiist di- 
morphous forms belonging to this oompositiou, or that Damour's descrip- 
tion refers to two substances, one eiamined chemically only, the other 
ciystallc^raphically. The author oonsidwfl the latter to be true, having 
found 1^ extended examination on the spot that several minerals eiiet 
which differ both in composition and form, but which are easily cou- 
fonnded in the massive state. For the mineral crystallizing in the regular 
system the name of Dufrenoysite is retained. The crystals generally 
have the form of the garnet dodecahedron or ieositetrahedron. They 
occur isolated in the dolomite, and seldom reach the size of a pea. Their 
colour is dark steel-gray passing into iron-black. Their analysis gave 
these results, to which we have added those obtained by Damour for hia 
mineral: — 

Dunonr. 

Sulphur, 27-546 22393 

Arsenic, 30-059 20-778 

Silver, 1-229 0-190 

Lead 2-749 25-999 

Copper 37-746 0-260 

Iron, 0-824 0-380 

100-153 100-000 
From which there can be no doubt the two substances are different. Von 
Walterhaneen's result corresponds with the fonnule RjS + ASS, + RS, 
and belongs to an entirely new group of minerals, being the first example 
of a solphuret in which arsenic exists in the form of realgar. It is clear 
that Damour's analysis does not apply to the true Dufrenoysite crystal- 
lizing in the regular system ; and, as an additional proof, the author has 
carefully determined the specific gravity of the regular crystals, and 
found it to be 4-477i whUe Damour found that of his mineral to be 
5'.'H9. On the examination of a large number of specimens from the 
Binnenthal -lead, gray crystals belonging to the right prismatic system 
were found accompanying Duirenoysite, which were so eztraordinarily 
brittle that they could not be separated entire &om the matrix. The 
ratio of the axes is a : 5 : c = I : 0-96943 : 0'633S5, and several modifi- 
cations were observed. Their specific gravity was 5-393, and analysis 
afforded the following result ; — 
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Sulplinr 25-910 

Aiseiiia, 2S'556 

Lead, 44564 

saver, 0-424 

Iron, 0-448 



This aualysiadoes not lead to any simple formiila, but the author iniere 
that the mineral is a miztnie of two sabstances having the formuW 
Pb S + Afl S3 and 2PbS + As Sj in the proportion of about 3 to 1. The 
latter is obriously the mineral analyzed by Damour ; and aa the author 
has retiuned tlie name of Dufrenojsite t« the mineral crystaUizing in the 
regular system, be proposes to call this subatance Scleroclase, while 
PbS + Asbj, which, however, has not yet been obtained in the pure state, 
he calls ArEonomelan. The results of several other analyses show that 
these minerals nay occur mixed in Tariable proportions although the 
crystalline form remains unchanged. 

Oxygenized Mineralt, — Among these occur magnetic irpn ore, rutile, 
bitter spar, spathic iron ore, rock crystal, talc mica, and white and aspa- 
ragus-green tonrmaline. There are also two other subatances of con- 
siderable interest. One is a fine right-prismatic crystal ; hardness 3'5, 
epeciflc gravity 5-&77 ; it is a sulphate of baryta, containing 9 per cent. 
of sulphate of atrontian. The other mineral is pure white, and some- 
times perfectly transparent ; hardness between felspar and quartz, speci- 
fic gravity 2-805, Its crystals belong to the oblique prismatic system, 
and closely resemble those of adularia. The ratio of the axes is 
a:b:c = l- : 65765 : 0j4116, and the inclination of r on y = 64°16' 
8*. Its analysis gave — 

SUica 24-127 

Alumina, .... 49-929 

Lime 1-570 

Magnesia, .... 0-420 

Soda 6-742 

Baryta 14-403 

Sulphuric acid, . . 2-702 

Water, 0-650 

99-543 

From this he calculates the excessively complicated formnla 5(3A1 Oj 
8iO,)>. 3(2ROSi03) = BaOS03, and gives it the name of Tbyalophan. 
It is clear that this formnla must at present be considered as very ques- 
tionable. 

The paper concludes with some theoretical considerations as to the 
mode in which dolomite has been produced. — {Poggendorff's Annaleu, 
vol. iciv. p. 115). 

Remarkable Brazilian Diamond. — The largest and finest diamond 
which has as yet been found in Brazil, has recently been imported into 
Paris, and has received the name of the " Star of the South." In iti 
rough state it weighs 8O7'02 grains or 254J carats. When cut it will be 
reduced to about 127 carats, and will therefore exceed the Koh-i-noor in 
size. Independently of its magnitude it possesses much scientific interest 
from the regularity of its crystalline forms, and the indications it afibrds 
of the mode in which the diamond occurs. The general form of the " Star 
of the South" is a rhomboidal dodecahedron, having each of its tacea 
bevelled by a face set on very obliquely, so that it has in all 24 faces. On 
one of its faces there is a pretty deep cavity obviouBly produced by an 
octahedral crystal which has been implanted in it. The interior of this 
cavity when examined with a lens shows octahedral strle, tuid it cannot 
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therafore be doubted Uwt the crjgt«l which hu left its trace was a dls- 
inond. On the posterior fkoe of the crjstaL then ue two other cavities 
of less depth also Ehoving strim, and one of them eren exhibits traces of 
three or four different eijttak. On the same aide of tbo erf stal there is 
a &mX part where theclesTsge appears, and whi<^ H. Duirenoj considers 
to be a fraolnr^, and possiblj as the point bj which the diamond irs9 at- 
tached to its matrix. From these facts it appears that the " Stac of the 
South" has been only one of a group of diamonds similar to the gronps of 
toek erystal, sale spar, or anj other crystalline mineral. The diamoitd 
ii about to be cut, and will be shown at the French Exhibition, bnt It will 
then have kit it* scientific interest. — (Comptet Rendut, vol. zL, p. 3.^ 



Rtlatiut Level* of (A« Bed Sea and if«di(«rranMin.— -Tlie FteaA 
eugineen, at the beginning of the present century, fa«d come to tiie eoa> 
dusioo that the Red Sea was about thirty feet above the Mediterontieui, 
but the observations of Mr Robert Stephenson, the English engineer, M 
Suez, of M. NegTetti,tbe Austrian, at Tineh, near the ancient Pelusium, 
and the levellinga of Messrs Talabat, Boordaloue, and their asBistants, 
between the two seas, have proved that the low-water mark of ordinal} 
tides at Suei and Tineh is very nearly on the same levels, the differenM 
beii^, that at Suez it is rather mor« than one inch lower. — (LMnanl 
Homer, Proc. Boy. Soc, 1855.) 

An Opriie in the South Sea Itland*. — Mr Royle, misHionarJ at Aitii' 
taki, in the Sooth Sea Island, describes a dreadful hurricane which took 
place on that island on the Cth February 1854. He Slates "that the 
physical aspect of the lagoon, inside the didtantreef of the ialaitd, is com- 
pletely changed by the hurricane ; so much so tbat he is inclined to sus- 
pect Uiat some volcanic violence was at work. Some ten miles of new 
beach is raised up, composed of coral rock, sea shell, and rough sand, 
where before there was nothing but deep water." 



Uncertainty of Prueruin^ Reeorde in Wallt or Foti/ndationt of 
Builditt^e. — It is a common practice to place the coins of the time, news- 

Sapers, and other documents or records ui sealed vessels, under the fuun- 
atiou stones, or in some marked situation in the walls of new public or 
otherwise important buUdinga. At a meeting of the American Philoso- 
phical Society in April last, Dr Boy^ stated tiiat, " On recently opening 
the comer stone of the present High School building of this city (Phih^ 
delphia), erected fifteen and a half years ago, in order to depo»t its cdb- 
tents in the new building about to be erected, the papers, coins, ix- 
which had been deposited in a sealed glass jar were found to be in a 

grfectly decayed and corroded condition, and saturated with wateri 
; Boyg stated, that after a careful eiamination he is satisfied thai the 
water must have got in from the outside by infiltration, first through the 
mortar into the cavity, and afterwards from this through the sealing 
wax, with which the glass-stopper was secured. The eorner-stone cm- 
sisted of a block of bhie marble, in which a reetangular excavation had 
been made, which was closed at the top by a marble slab sunk down inte 
the stone and secured by common mortm'. The liioe used appears to 
Lave acted upon and corroded the sealing wax. The corrosion of the coiM 
is ascribed to the snlphnr in the glue or uzing in tlw fVf9t,—iProcttd, 
Amv: Phil. Soc. v., p. 323-325.) 
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APPENDIX. 



^Ixperifnents on the Dpeing Properties of Lichent, By W. Lauder Lindsay, 
M.I>., late Assiatant Physician, Crichton Royal Institution, Dumfnea. 
(Commnnicated by the Author.) 

(Coutianed from pftge 249.) 



produces, 



the edeoholic infution of the following spedes, deep and rich 



Name of LichSE. 


C°^«"/J'°- 


Name of Lichen. 


Colour pro- 
duced. 


;»oinyoea rufus, 


range-red 


Isidium corallinum. 


Orange- red 


Barrera Aahneh, 


Purple „ 


Lecanora atra, 


Blood-red 


chry BOTjithalmos , 


Crimson „ 


hiematomma, 


Orange 


furfuracoa. 


Orange 


glaucoma, 


Gamboge -y el 


tenella. 


Green ish-y el 


lutescens, 


Orange- red 


Detraria glauca v. falkx. 




oreina, 


Brown-red 


island! ea, 


Brown-red 


radiosa t. inflata, 






Gamboge-yel 


speirea, 


Blood-red 


Wonia aniaurocrea. 


Green-yellow 


subfusca, 


Green-yellow 


degenerans t. glabra, 


Orange- red 


tartarea. 


Crimson-red 


fnrcata t. frutioosa. 


Green-yellow 
Orange- red 


Turneri, 
varia. 


Orange 


subulata, 


Green-yeUow 


ventosa, 


Blood-red 


rangiferina v, Bjlvestrls 


Orange 


Vilkrsii, 


Brown-red 


nncialis. 




Lecidoa armeniaca, 


Bro,„-y«l 


inoana v. poljdactyla, 




aurea, 


Orange-red 


Termicularia v. subulata 




dubia, 


Orange 


Wlema marginale. 




elata, .^ 


Green-yellow 


nigresceos, 


Green-yellow 


flaTo-virens'v. vulgaris 




— 


Brown-red 


geographica, 




Bstui-niimm, 


Green-yellow 


icmadophila. 


Brown-red 


Idrnicularia oi:hroIeuca, 




impressa, 


Orange 


ivernia prunaatri. 


Orange' 


lapicida, 




Jjtophora cylindrioa, 


Ochre-jellow 


lurida. 


Orange-red 


mnriDa, 


Orange 


sanguinaria, 


Purple-red 


hirsuta. 


Blood-red 


speirea, 


Blood-red 


polyphylla, 


Brown-red 


quadricolor, 


Orange 
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Kuue <jl' Licbea. 


Culour pro- 


K«n» of Lichen. 




Brown-red 


Bamalina polymorpha, 


TBrnali8, 


Onuige 


poUinaria, 


Lepnria teruginoaa *. late- 
brarum, 


j Grean-yeUow 


Ecopulorum, 
Roccella tinctoria, 


flur*. 




fuciformU, 


Nephroma p»ril«. 


Orange-red 


Montagnei, 


resupiiuU, 


Btood-red 


Scyphophoma bellidlflorus 


Parmelia aleurites. 


Orange 


cerricomis. 


Bon-eri , 


CrimMn-red 


deformis, 


caperata. 


Blood-ted 


digitatus, 


consperM. 






coDoplea, 


Green-yellow 


gracilis. 


CMfia, 


Orange-red 


pyiidatus. 


diatrypa, 


Orange 


sparasBus, 


flDcausU, 


Brown-red 


Solorina crocea. 




Orange 


Sphrerophoron coralloides. 


gloraulifera. 


Orange-red 


Sqaan,ariac«da, 




Brown-red 


Clementi, 


phyBod«B. 


Orange-red 




perlatft, 


Blood-red 




pulverulenta, 


Green-yellow 


botryosum, 


querci folia, 


Orange 


pa«chale 


Basatilis, 


Blood-red 


pileatum 


speciosa, 


Green-yellow 


tomentosum. 


Btellaris, 


Orange-red 




Btygia T. latior. 


Green-yeUow 


pulmonaria, 


Btygiav.pulvinulento, 


Orange 




tiliacea. 




sylvatica, 


Feltidea aphtbasa. 


Brown-red 


TXmbilicaria puatulata, 


caainft, 


Orange 


TJrceolaria calcarea. 


'F«rtusaria commuDis, 


Orange- red 


cinerea t. alba, 


faUax, 


Green-yellow 


scruposa. 






Usnea barbata v. artieulata 


Ramalina farjnacea, 


Orange-red 


florida. 


fraxinea, 


Green-yellow 


plicata, 
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Table IX. 

Showing the percentage of species* the alcoholic tolution of which 
give* distinct eolottr-reactvmg with a tolntton of chloride of lime. 



Aleetoria, 

BsBotnyces, 

Borren, 

Cetr&ria, 

Cbulonia, 

CoUema, 

Comicularia, 

EndoearpoD, 

Evemia, 

Gyropbora, 

Isidium, 

Xiecanora, 

Lecidea, 

Z/Opraria, 

Nephroma, 

Parmelia, 

Folddea, 

Pertnssria, 

Flacodiuin, 

Psora, 



Boocella, 

Solorina, 
SphtBTOphoron, 
Spiloma, 
Sqaamaria, . 
Stereocaulon, 
Stieta, 
Thelotrema, . 
Vmbilicaiia, . 
Vrceolaria, 
ITsnea, 
Vaiiolaria, 
Verrncoria, . 



Blood-red. Crimson. 



16.6 
79.6 



12.5 

l«-4 



* Or more properly tptcivtau, iDcIndiog aa it doea botb varietiei and dapli- 
cate individual tpeciee. 
Vidt Tables iii. and it. 
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Showing tht percentage 0/ species the alcoholic solution of whkh 
givet, with dilute aqua ammonia, distinct eoloitr-reactims. 



VuMofOenM. 


Par,!,. 


Sed. 


CrimioD. 


BrowaUh 
Red. 


0»aS.. 


BtOWB. 


Gmnish 
Yellow. 


Alectoria, 












12-6 




Bwomjcea, 










4b-2 






Borrora, 


ik'e 


lib 


lib 




14'6 


146 


14-6 


Cctraria, 








e'b 


20- 


16-1 


14-9 


Cladonia, 




3-5 






68-8 


HI 


14-4 


CoUeroa, 








b'b 


4-9 


14-6 


10-4 


CoTDicularia, 










8-4 


42-1 


8-8 


Endocsrpon, 












2S« 




ETernia, 










33-4 


18-4 




Gjrophora, 


7-8 


20-0 






11-1 


33-4 




Isidium, 




16-6 






60- 


33-6 




Lecanora, 


2-8 


22-2 






22-3 


14-6 


8-6 




le 


160 






23-4 


12-6 


7-8 


Lepraria, 














60. 


Nephroma, 




25-0 






20' 






Paraelia, 


is'o 


260 


2-0 


60 


24-6 


lib 


6-4 


Peltidea, 








16-6 


8-1 


24-6 




Pertusaria, 




lb-6 






33-2 


166 


33-4 


Placodium, 
















Psora, 








... 


33-4 


33'6 


sb-b 


Bamalina, 


ib 


6-'4 






12-6 


8-4 


12-6 


EoCTelK 


80 


8-6 






66-8 


26-2 




Scyphophorus, 








20.0 


60-6 


20- , 


3-2 


Solorina, 








480 




20- 




Spasrophoron, 




400 






li'b 






Spiloma, 












lob" 




Squamaria, 






33-'fi 




24'5 


6-4 


14-b 


Stereocaulon, 








16-b 


14-7 




40-8 


Sticta, 








30-6 


48-6 


20-2 




Thelotrema, 












loo- 




Umbilioaria, 


lib 


15-b 






33-6 






Urcaolaria, 


8-6 


80 






328 


12-4 




Usiea, 








20-0 


7-2 




li'b 


Variolaria, 










100- 






Varrucaria, 












100' 
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Showing the pereentage of speciea which give tiistinet eolottrs o 
timpte maeeration in dilute aqua ammonite. 



Alaetoria, 



Borrera, 

Getniria, 

CUdonia, 

Cotlema, 

CornicDlaria, 

Endocarpon, 

Evernia, 

Gjroptiora, 

leidium, 

Lecanora, 

Lecidea, 

Lepntria, 

Nephroma, 

Farmelia, 

Feltidaa, 

Pertnsaria, 

Placodium, 

Pflora, 

Bamalina, 

Boccella, 

ScyphophorL 

Solorina, 



16.6 
810 ... 
... 16-4 
21 4-3 



... 12-6 
26-1 



piloma, 
Sqaamaria, 
StereocaoloD, 
Sticts, 
Thelotrema, 
TTmbillcaria, 
tfrceolaria, 
TJsnea, 
Yariolaria, 
Vemicaria, 



This Table does Dot indicate truly the percentage of apecleg yielding fine 
tiDta bj ammoniacal maceration, in contequence of very few specimeng haviDg 
been operated on. It only ibowi roughly the geaen facniehiiig luafnl spcctei, 

Vidt Tsblw xvu. and zlr. 
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Litt of ipeeUt vfhote alcoholic ifrfiuion ttriket no red eoloar tctth 
totution of chloride of lime, but which yield, nevertheUti, fine 
red or purjAe tinU on ammoniaeal maceration. 



BvotDjOM rnpestria 
ericetorum 
bjsBoides 
rosena 
Borren Aahneh 

clirysophtbalraos 
furformoeA 
Cladonia belUdiflore 
cocci ferns 
eomncupioidea 
digitftta 
degenertuis 
defonnia 
filiformis 
furcata 
graoilia 
fruttcoBa 
pjxidaU 
nngiferina 
vermicuUru 
Cetraria Islandica 
laidium coralliDum 



Lecanora reotoBa 
Lecidea sanguinaria 

commutata 

Farmelia c&perata 

coDtrifaga 

conapersa 

elegans t. miniata 

diatiypa 

This Bbows the inapplicability of the chloride of lime (Stenbouse's) 
teBt in all cases, fbr many of the above are excellent dye-lichens. 
It therefore cannot Bafelf or uniformlj be relied on as a calorimeter ; 
tbiB la&j arise from the absence of certain conditions necessary far 
the development of its reaction vith orsellic aeid, &o. 



Parmelia Borreri 

acetabulum 
fuliginosa 
saxatilis 
stygia 

stellaris 

omphalodos 

physodes 

lanuginosa 

pulchella 

pallida V. albella 

encauEta 

glomulifera 
Feltidea sylvatioa 

reaupinata 
Ramalina fraxinea 

fasti giata 
Stereocauloa botryosum 
Sticta pulmonaria 
scrobiculata 
sylvatioa 
Solorina crocea 
'SphEsrophoron coral loides 

fragile 
Pertasaria communis 
Usnea ceratina 
barbata 
TJrceolaria cinerea 
Nephroma parilis 
Variolaria communis 
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Table XIII. 

Showing a number o/gpede* whoie alcohoUc inftuionitoet not yield 
with ammonia fA« kind or intensity of tint, which we should 
i> priori erpeet from the blood-red tint struck by solution of 
ehloride of lime. 



Action or Chloride 

of Lima on Ucohollc 

lufUBlon. 



Nune of Lkhen 

Borrera furfuraces Blood-red 

Gyrophora heteroidea 
hyperborea 
epadochroa 
proboscidea 
erosa 
pellita 
Lecanora parella 

Lppraria incana Cherrj'-red 

Fannelia dubia Blood-red 

rimosa t. aordida 
tiliaoea 
olivacea 
fahlunensiB 
rubiginosa 
lUtnslina frasinea yar. Brownish-red 

Roccelia tinctoria & var,, 3 1 tii ^ i 
' J Blood- red 
speoimens J 

fuciformis, S specimens 
Montagnei 
Umbiliearift tenea 
Urceolaria scruposa 

This table also shows the fallacy of Stenhouse's test, in certain 
cases, for here it leads us to form anticipations which are aot realized. 
It is not, however, necessary — it may be a mere coincidence — that 
the development of a red colour by this test, and by Helot's (ammo- 
nia) test usually coexist, so that from the presence of the one reac- 
tion we are justified in ospccting that of the other. Of the precise 
chemical nature of these reactions we know little or nothing. 



Greenish-brown 

Reddish -brown 
Orange-yellow 

Brown ish-y ellow 



Orange-yellow 
Redd bh-y ellow 
Greenish- yellow 
Orange-yellow 

Qreeii ish-y ellow 
Brownish -yellow 
Greenish-yellow 
Brownish-yellow 
Orange 
Orange- red 



Brownish-yellov 
Greenish-yellow 
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Table XTV. 

Showing a few inttanee» of the different action of a 

aicohotie and aqueovt tn^rion, atid of the value of prokmged 
exposure, ^e,, t'n (A« euolation of colouring matt«r. 





Effects of AmmoaU 


Effects of ilmple 


SunaothiOiea. 




AmmonlK.! M- 




Alcoholic iQfaaion. 


CBTstion, 




GreeniBh- yellow 


Brownish-yellow 


furfunuieft 


Orange -yellow 


Purple 




Greenish-yellow 




Gladonia cocciTers 




Brownish-red 


£*emiB pruiutstri 


Orange-yellow 


Purple 


Gjrropbon muriiu 


Orange- red 




pellita 


Browniah-yellow 


Purple-red 










Orange-red 




L«»nor8 Parolla 


Orange-yellow 


Purple 


tsrtarea 








Crimson ■ 


Greenish-brown 


perUta 


Orange-red 


Purple 


physodes 


Greenish-yellow 


Brownish- red 


PaltidMcaniRii 




Brownish-yellow 


BMU&linft fraxinea 
farinacea 
Bcopubrum 


Orange-yellow 


Purple 




Browniah-red 


Stereocaulon paschale 






Umbilicaria piwtulata 


Orange-red 


Purple 



In the majority of the above, prolonged exposure of the alcoholic 
decoction, after the addition of ammonia, to die air, along with the 
maintenance of a suitable temperature, &c., would yield colours 
similarintint, if notindegree, to those produced by simple lengthened 
maceration in dilute aqua a 



TABi 


bXV. 


The alcoholic infusion of the following species gives a beautif 


greenish-yellow tint on the addition of ammonia. 


Borrera flavicans 


Collema nigrescens 


Unolla 


Saturn inum 


Cetraria glauca v. fallax 


Comicularia oabroleuca 


juniperina 


Lecanora atra 


Cladonia amaurocr^a 


glauca 


furoata r, fruticosa 


Bubfusca 


V. rangiformia 


varia 


T. subulata 


Leoidea dobia 
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Lecidea elata 

flavo'virens 

geographica 

Lepraria terugicosa t. latebi 

cblorina 
Parmeiia conoplea 
ccesla 
phyfiodes 
pulverulenta 
specie sa 
Btellaris 
Pertusaria communis 
fallax 



Psora cseruleo-nigrioana 
Bamaliaa fraziaea 

polymorpha 

pollinaria 
ScjpbopboruB endivtefoUas 
Squamaria Clementi 

Stereocaulon alpinum 
pileatum 
tomentosum 



majus 



Usnea florida 
plicsta 

In many, if not most of the above, the colour is due to the ohloro- 
phjll contained in the thalline gonidia. 



Table XVI. 






and yielded very poor 


tints. 


N'ame of Licheo. 


ColoDT produced. 


Alectoria jubata 


Brown-yellow 


Borrera cJiaris 




teneUa 


Brown 


Cetraria nivalis 


Brown-yellow 


Cladonia rangiferina 




Gyrophora cylindrica 


Brown-red 


pellita 




Leoidea icmadophila 


K«d-bn)wn 


Parmelia parietina 


Green-yellow 


Peltidea canina 


Brown-yellow 


Scyphophorua coccif«nis 


Brown-red 


pyxidatus 




Sphfflrophoron compressam 




corslloides 




7. fragile 




Stereocaulon paschale 


Brown-yellow 






Usnea plioata 





In the above, nearly the samo colour was developed by simple 
maceration in water or by boiling, and depends on the cell-contents 
of the cortical layer of the tballus of the plants. The colourii^ 
mattera, which exist ready formed in the thallus, bear no resem- 
blance to the colorific coloarless principles which are capable, under 
certain chemical reactions, of yielding coloured substances. 
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l%«^)Uom»g were ndijeettd m quantity to timple ammtmiaeal maceration, andgiddit 
rich tintt. 



Svat of Lichen. 


CotoQT pro- 
dnced. 


Name of Lichen. 


C*y| 


Borrera fluTicang, 


Green-yeUow 


Parmelia perlala, 


P«ppli-r»i 


furfurftcea. 


Furple-red 


pulverulenta, 




Cetram glauca. 


Red-brown 


saxatiliB, 


Brown-red 


isluidiai, - 






FurpIcHd 


EToroi* prunartri, 


Farple-red 


fraxinea, 




Gyrophon murins, 




ecopulorum, 


Otnj'-ni 


proboBcidea, 




Iloccella ruciformis, 


PurpU-red 


laid i urn corallinum, 


Cherry-red 


Montagnei, 




Lecanon parella, 




tinctoria. 




tartarea, 


Purple- red 


Sticta fiava, 


Greea-jBllM 


Tentosa, 


Blood-red 


pulmonaria. 


Brown-jeU 


Farm«lia omphalodea, 
physodw. 


BrowQ-red 


Umbilicaria pustulata. 


f^h-iti. 




Table XVIII. 





In the fallowing tpeciee, tahieh are, or have been, uied 

aa dye-liehem, the cohrifio material is detectable by reagentt. 



Evemia pmnaslri. 
Gyrophora deusta. 

murina. 
laidinm eorallinam. 
Lecanora atra. 

hiematomma. 

parella. 

tartarea. 
Farmelia caperata. 

conspersa. 

encauBta. 

perlata. 

eaxatilis. 



Bamalina farinaeea. 

soopnloram. 
Roccella fuciformis. 

Montt^ei. 

tinoCoria. 
Solorina crocea. 
Umbilicaria pustulata, 
Urceolaria calcarea. 

cinerea. 
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Table XIX. 










^tawing the cohur of i 


'he aicohoUo i 


in/twton <•/ warioiM apeetM.* 


Name of GeDU. 


ColoorleM. 


,.Uo». 


Brovniih- 


Brown. 


Rad. 
P. c. 


Alectoria, 


2 


25- 


4 


80- 


1 


12-6 








Bteomyces, 


1 


33-6 


2 


611 












Borrera, 


2 


14-6 


11 


70-5 






1 


7-6 




Cetniria, 


6 


33-6 


8 


42-6 


"i 


6-4 








Cladonia, 


26 


82-1 


6 


13-6 


1 


3-8 








Gollema, 


12 


48-3 


9 


30-2 












CornioQlaria, 


11 


90- 










1 


8-4 




Endocarpon, 


8 


80- 


4 


M- 












Evemia. 


3 


50-0 


3 


50- 












Gyrophora, 


9 


33-6 


6 


26-2 


6 


26-1 








Isidium, 


6 


84-6 


1 


10-6 












Lecanora, 


18 


28-5 


16 


33-2 


3 


6-3 








Lee idea , 


22 


25-6 


21 


26-7 


2 


3-6 


3 


6-6 


1 1-6 


Leprari a 


2 


60- 


1 


26- 












Nephroma, 


1 


20- 


2 


48-1 












Farmelia, 


31 


32- 


49 


39-6 


5 


5-6 


1 


1-6 


1 1-8 


Peltidea, 






9 


70-4 


2 


10-7 


1 


8- 


2 10-2 


Pertusaria, 


•2 


SO- 


4 


50- 












Placodium, 


1 


33-6 


3 


60- 












Pwra, 


2 


891 


1 


13-6 












Ramali^ 


11 


461 


12 


62-3 












Boccella, 


3 


261 


8 


60- 












ScyphophoniB, 11 


33-1 


19 


68-3 


2 


6-4 






1 3-2 


Solorina, 










3 


30-7 






2 68-6 


Spheerophoron, 1 


li'-e 






2 


34-4 


1 


14-6 


1 14-4 


Spikm., 




















Squamaria, 


3 


20-1 


12 


68-1 


1 


6-7 






1 6-4 


Steraocaulon, 


3 


46-1 


4 


60-2 












Sticta, 




9- 


7 


78- 












Thelotrems, 




100- 
















Umbilioaria, 










2 


901 








Urraolaria, 


10 


eo'i 


"5 


30-4 


2 


8-6 








Unea, 




6-6 


13 


89-1 












VariolarLa, 




60- 










1 


50- 




Verrucaria, 






1 


106- 













* In most esui depending on the CMoraphjUe-contenU of the Qonidii,or on the 
re&dy formed colouring matters contained in tbe coitiod Ujer of the thallm of the 
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Shotrinff cA« «fiet of offa, aep<Mtr« to Ught and moi*tHre, nature 
in nwdifying or ottering t/U tiMt or degree o/eolour educible. 



V f I- ».«. D»t«wlien 


If.tnre of 

hubiUt. 


coUected. 




1820 


Rocks 


Scotland 




1842 





Switzerland 


Eveniia pruoastrj. 


1852 


Trees 


England 




1813 


^j 


Franco 


G}TopIior« deuBtSi, 


1826 


Alpine liocks 


Switzerland 




1810 


,, 


Franco 




1852 


Trew 


England 




1840 


Alpine rooks 


Switzerland 


p»rell»T. aJboflaT. 




Tr^ 


„ 


T. pallida 




Books 


„ 


tartareK 


1810 




Franco 




1828 


,, 


Switzerland 


Leddea flpeirek. 


1840 


>. 


» 




1843 


Granitic rocks 


11 


■ 


1828 


Calcareous „ 


,, 


coroiuttK, 




„ 


„ 




1820 


Earth 


France 


Inrida, 




Alpine rocks 


— 




1828 


CaloareouB „ 


— 


Bangnituria, 


1833 


Bocks 


Switzerland 




1826 


Trees 


France 




1812 


„ 


— 


y. helvetica, 


1836 


— 


Switzerland 


PaiiDelia aleuntoa, 


1843 


Bocks 







1823 


Trees 


Franca 


caperata, 


1812 


— 


— 




1840 


Books 




fahl.jT. Tulg. maj 


. 1840 


MicaceooB rock 


s Switzerland 




1813 


Rocks 


France 


oliracea cort. glabra, 


1840 


Trees 


Switzerland 





1810 





Scotland 




1810 


Rocks 


— 


T. panniformis, 


1852 


— 


— . 


perUta, 


1812 


Trees 


France 




1851 


Rocks 


CaDarjr islands 




1840 


Trees 


Switzerland 


fltellaru. 


1811 





France 


T. tenolU, 


1840 


— 


Switzeiiand 
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of habitat, climate, heat and cold, elevation above tits si 
from lichens. 

Reaction. 
Alcoholic Eolution gives brownish-red with ammonia. 
greeniBh-yeUow. „ 

blood-red with chloride of lime. 

... greenish yellow, „ 

••• blood-red, „ 

no reaction. „ 

... blood-red with ammonia, 

greenifih-yellow, „ 

... blood-red with chloride of lime. 

... greenish-yellow. „ 

crimson red with ammonia. 

. , . orange-yellow. , , 

blood red with chloride of lime, 
no reaction. „ 

cherry red. „ 

no reaction, „ 

orange red with ammonia. 

.>. greenish-yellow, „ 

••• blood-red with chloride of lime. 

no reaction. „ 

purpte-red with ammonia. 

••• greenish-yellow. „ 

blood-red. „ 

••• greenish-yeUow, „ 

••> brownish-red. „ 

greenish -yellow. „ 

... blood-red. „ 

greenish-yellow. „ 
Uood-red with chloride of lime, 
no reaction. „ 

blood-red. „ 

no reaction. „ 

,,, brownish-yellow with anmionia. 

blood-red, „ 

no reaction with chloride of lime, 
blood-red. „ 

greenish-yellow, „ 

... browniah-red. „ 
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Tablb XX.- 



. , , . Data when 


Fatareof 


Coontry wbew 


Nana of Lichen. ~Jl»ctwL 


habitat. 


oollMted. 




Trees 


France 


1813 










— 




1851 


_ 


— \ 




Bocbi 


Norway 


1812 


Trees 


France 


1830 


Bocks 


Scotland 


UmbilioftTU piutnlaU 1828 


„ 


France 


1860 


— 


Norway 


Ur«eolar» <»lcaR», 1810 


— 


Scotland 


1852 




Eneland 


cinerM t. ralg. 1826 





Fcince 


7.Jto „ 


— 





BCnipow T. ocellata 1843 


— 


— 


1852 


— 


England 


Umm barbaU. 1815 


— 


France 


T. alpeat. duop. 1840 


Trees 


Switzerland 


T. oamp. eer&t. 1840 







Th«/bltovnngtpecUtare»aidtobe,&r to have been,usedin dyeing i 
but tJtM/ have not, in my liandt, yielcUd reactioiu indicatiiM of 
vtefvX dye agenU. 

Aleotoria jnbata. Nochange of colour was produced by chloride 

of lime ; the colour of the alcoholic solution and 
the eSact of ammoniacal maceration, even for 
the lengthened period of a year, was a tight 
brownish-yellow. 

The colour of the alcoholic solution, and the 
reaction of chloride of lime and ammonia, was 
a greenish-yellow, 

Lecldea geographica Yielded the same results. 
Also yielded similar reaulti 
tion tliat chloride of lime bteai^ed the alcoholie 



TJsnea florida, > 



plicata, 



selotion of tlie former, and made no change in 
that of the two latter species. 
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Dyeing Properties of Lichens. 



Alcoholic solntion gires tile-red with ammonia, 
greenish-fellow. ,, 
tile-red. „ 

£traw ooloar. „ 

greenisb-jrellow. „ 
brownish- red. „ 

orange. „ 

brownish-red. „ 

blood-red with chloride of lime. 
••• no reaction. „ 

.,, straw colour with ammonia. 

blood-red. „ 

... no reaction with chloride of lime, 

blood-red. „ 

blood-red with ammonia, 
greenish-yellow. „ 
brownifih-yellow. „ 



Table XXIL 

In thefoUowing species, which are Msed, or said to be used, t» soms 
countries for dyeing green, the colouring matter exists ready 
formed in, and gives the predominant tint to, the thallus of tA« 

Borrera flavicana. Lecidea geographica. 

Cetraria juniperina. Lepraria chlorina. 

Farmelia parietina. Usnea florida, 
Sqnamaria oandehiria. plioata. 
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W. Lander Lrndsay's Experimenta o 



Tablb XXIII. 

In the foUowing tpeeia, which are taid to &« uted i* varioiu 
eountriet far dyeing brown, th« colouring matter cUto eiiiU 
ready formed in, and give* the predominant tint to, the thailut 
of the plant. 



Cetnria islandioa. 
GyrophoM c^lindrica. 
Farmelui om^ulodN. 



Farmelift phTSodes. 

Sticta pulmonaria. 

ecrobioulata. 



Tabmi XXIV. 
The foUou/ing lichen- penera, on account of the exceedingly mtniiU 
Mige and d^eate eenaistenoe of their thalli, from the pojition, 
natttre, and colour of their apotheda, 8fc., have beenentirely 
excluded from my emperim^itg, and are not at all likely ever to 
furnish tpeaei utefid at dye agents. 



Calicium. 


GlypWs. 


Opegrapha. 


Arilionia. 


Graphis. 


Verrucaria. 


Biatora. 


Pyranula. 


Thelotrema. 


Chiodecton. 


Fyonothelia. 





For ttmilar reatont, only a few speeiee of the following genera 
were tubjeeted to experiment ; the reiwlte yielded are equally 
unfavourable. 



BtBomjces. Lepraria. 

Ead(»arpaD. Spiloma, 

Fertusaria. Variolaria. 



Squamaria. 



JIfost of the angiocarpous tiehetis have thus been excluded from 
the ei^teriinent, and promise to he utterly valueless as dye agenti ; 
and inter alia, 

Chiodecton. Fertusaria. Spbier»pkomn. 

Cliostomum. Fjrenothea. Strigula. 

Endocarpon. Sagedia. Thelotrema. 

Gjalecta. Segeatrella. Verrucaria. 
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I. Number of specimeus experimented on. 
n. EfTcctaof reagents in eTolving colour. 



IX. > Reactions of chloride of lime on alcoholic solution. 



^' / Heactioua of ammonia on alcoholic solutiun. 

XIll. I 
XIV. 

XV. / 

XL 

^yr' \ Effects of ample ommoniacal maceration. 

xvil| 

XIX. Colour of alcoholic infufiion. 
XX. Effects of heat, moisture, exposure, &e., jn modifving 

XVIll. XXL DetectaHlity of colorific properties by reaii«nta. 
XXU-XXnL Green and brown dje-lichens. 
XXIV. Genera not operated on. 



The Botany of the Eastern Borders, with tJie Popular Names 
and Uses of the Plants, and of the Customs and Beliefs 
which have been associated with them. By Gbokgb 
Johnston, M.D., Edinburgh. London: John Van Voorst^ 
Paternoster Row. 1853. 

(CoDtiDued ihim page 332.) 
Whilst our language remains, the memory of t^ese days 
Bball never pass away, for we believe that every reflecting 
mind will confess there is a charm in the names of Herbs 
Gerard, Bennet, Christopher, Paris, and Robert ; Timothy 
Grass, Wild Basil, and Good King Henry ; Sweet William, 
Cicely, and Marjoram, they are memorial-Sowers scattered 
along our daily paths, greeting us with every retuniing 
spring, commemorating the friendships and work of our 
elder Herbalists, as well as the grateful feelings of a simple 
peasantry who had benefited by their kindness and skill. 
" They do not wisely, that with harried hand 
Would pluch those salutary fanciee forth. 
Prom the strong Bail within the peasants' breaat 
VOL. LYII. NO. CSIV. — OCT, 1854. 2 
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Aad scttter ihtm far, far too fut kws; 
Ab woTtblMi weeda, oh ! littls do we know, 
When thej hava soothed, when aned!" 

Viewed from the high vantage ground of modem intelli- 
gence, there is much in the simpler's lore that is intereating 
to tUe student both in natural and in civil history. The re- 
lief of suffering humanity ia the grand idea which looms 
through the mists of ignorance and credulity ; the mind re- 
verts to the remote age when the Druida walked in the old 
oak grove ; the Saxon colonization, and the Danish inroads ; 
and how the politic churchman of a later age collected and 
improved upon whatever was useful. 

It ia not becoming in all cases to scoff at the marvellous 
virtues attributed to some plants, and the extraordinary 
cures said to have been effected by others, as these ascrip- 
tions are all beggared by the advertisements of Elixirs, 
Pills, Plasters, and Ointments of modern quacks, which 
crowd our newspapers, and disfigure our places of public 
resort ; for the high consideration in which the healing art 
was held, tended gi-eatly to secure to the physician, not only 
implicit obedience to his prescriptions, but also that peculiar 
mental or nervous desire of the patient to profit by the same, 
which is of the greatest importance in the physician's attempt 
to assist nature. Imagination, acting through the nervous 
system, is the great mediating agent between body and 
mind, hence this implicit obedience to prescriptions, this 
faith, or desire, to derive benefit from the prescription is the 
source and support of all those brazen-faced systems of 
quackery which disgrace our own age. 

The medical properties of several of our native plants 
have even of late years been the subject of experiment in the 
Edinburgh Infirmary and elsewhere, without obtaining any 
very striking results ; our author recommends poultices of 
Groundsel and Eupatorium as being worthy of farther experi- 
ment : — Although " Culpepper's complete herbal, with nearly 
four hundred medicines made from English herbs," still finds 
a pretty good sale amongst the border peasantry, still the 
old faith in the coltsfoot, the goosefoot, the elder, and other 
plants, is fast passing away, and it is seldom that the cot- 

D.D.t.zea by Google 



Botany of the Borders. 403 

taker's black tea-pot is deyoted to the preparation of fragrant 
stomachic drinlis from the chamomile and hyssop, which once 
flourished in every garden: Even the village cow-doctor's 
skill in bleeding and the use of decoctions of our native 
herbs are at a discount, for within the last thirty years edu- 
cated veterinarians have settled in most of the border dis- 
tricts. 

After the Reformation, the education of the people was a 
burden imposed upon the land in Scotland ; in England, it 
was left to charity, and to private enterprise, both of which 
have proved miserably deficient. It does not appear in these 
pages on which side of the border popular beliefs of all sorts 
lingered longest and in the greatest strength ; be that as it 
may, we have a pleasing insight into the life of the young 
borderer in the doings of a young family as they wander 
forth in May to gather wild flowers to ornament the haw- 
thorn spray, and make necklaces of the pretty daisy, and 
chains of the dandelion stalks ; and again. In summer, we 
have the rompings of the elder boys on their broomsticks, 
the platting of rush-caps, and helmets, the stout assault with 
the sword-like leaves of the 3'ellow Iris ; the single combat 
with the heads of the Ribwort plantain ; the bunting after the 
even-leaved clover with its fairy-land associations, the find- 
ing of which was certain to insure good luck ; whereat our 
author remarks, " Beliefs of this kind will continue to in- 
fluence posterity, for tliey are permanently rooted in that 
stage of life which corresponds, in its credulity and faith, 
with that age of society in which beliefs originated ; then 
we have the foray to gather hazles, the anxiety to get a " nine- 
some bobbin;" the sour sloe-ptum sweetened by the win- 
ter's frost ; the earth-nut, which if its white stem be broken, 
will sink deeper into the earth. The young suckers, or 
offshoots of the wild rose, termed Chapman's cheese, are all 
set down in the list of the school-boy's delicacies; and, strange 
to tell, in eating haws, the number of lies that a boy has told 
that day is reckoned by the number of black specks on the 
teeth, and the absence of specks vindicates his innocence ! I 
The practice of blowing upon the ripened heads of the dan- 
delion is very common, bat the ntunber of revolutions made 
2o3 
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by the twisted heads of the field icabiooBt ia snrely a novel, 
&• well as a local borologue of the Bcbool-bo;. Mention is 
likewise made of his ooisy habits, in making whistles of the 
willow and plane tree, pipes of ttie green blades of corn, pop- 
nns of the elder, and aquirts of the bogweed ; of his crack- 
ing the broad leaves of the lime and the plane, the bells of 
the fox-glove, and the fresh flowering heads of the white 
cockle. Then there is notice of his miscbievoas pranks with 
the heads of the burr-dock, bleeding the green-horn's tongue 
with fbe goose-grass, and filling his mouth with the florets of 
Uie woolly-ear grass, rudely stripped off between his teeth 
and lips. 

It would appear from many passages, that onr author 
powessea a practical experience of all the amusements of the 
border youth, a vivid recollection of expeditions to gather dan- 
delioDB and sowthistles for the pet rabbits, and how he pelted 
his companions with burrs. We shall allow him to tell his 
owQ tale in connection with the lycoperdons, or puff-balls: — 

" Aj'e, those were happy days ; but the game was not one that 
could be played except in out-of-the-way places amidst onr hills, 
where I spent my early years. And often have lattempted to hlind 
my fellows thus; and erer in vain ; — yet it is pleasant now, when 
years have whitened the hair, and ripened the hodj to what moat 
soon be harvest, to recal those simple acta of the bygone time. It 
is a ' Pleasure of Memory.' I am almost afraid to think that no 
such frolics may be enacted now, — perhaps no such names are now 
familiar. Boys have grown big and wise with the age, and are men 
from the beginning. This may be development : I am suspicioas 
whether in the light direction. But right or wrong, I, at all events, 
wish them to have such blythtsome games as ours were when we 
went gathering Fuseba's, that we might puff the light dust into the 
faces of those we then liked btst, and may never forget !" 

These incidents vividly recal to memory our own schooU 
boy days. The seeds of the elm, beech-nuts, and the young 
leaves of the same tree, the underground stems of the rest- 
harrow (Ononis arvenaia), might be aded to the above list of 
delicacies. When a wasp's nest was to be destroyed, or an 
humble bee's nest was to be robbed of its honey, the willow- 
herb, the black knapweed, and ragweed, supplied our wea- 
pons both of oflence and of defence ; and we had a atrasge 
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old custom of Bwitcfaing each other's haoda with bancbes of 
the common nettle for ten da;8 previoas to the antomnal Ta- 
cation of oar parish Bcliool. 

Tbe border maidens of the olden times seem to hare m 
greatly distrnated their natural charms to captiTato lovers, 
ibat we have notice of at least half-a-dozea plants possessed 
of various occult virtues for attaining that end. The boUy- 
leaf must be polled at miduight, with much ceremony ; the 
even leaf of tbe ash must be placed in the shoe ; the tu- 
ber of OrcMe Ititi/olia must be pushed anseen into the 
swain's pocket by the rural enchantress ; a clustor of nine 
hazle-nuts, a " ninesome bobbin," is a love-charm to dream 
upon, and it is rich in prophetic suggestions ; tbe love-sick 
swain may place a leaf of the millefoil in his nostril and turn 
it three times round, thinking of his lass, and if his nose 
bleeds, he is sure to get her ; and, lastly, both lad and lass 
might practise divination by placing two representative 
Kemps {Planlago lanceolata), deprived of all appearance of 
inflorescence, below a stone for tbe night, as the florets blow 
in succession, tbe appearance of the blossom next morning 
is held to be R most bappy omen for the anxious lorer. In 
the description of Solomon's seal, Convallaria Polygonatum, 
our author quotes from Qerarde : " The root of Solomon's 
seal stamped while it is fresh and greene, and applied, taketh 
away in one night,or two at the moat, any bruise, black or blew 
spots, gotten by falls or women's wilfulnesse, in stumbling 
Tpon their hasty husband's fists, or such like." Here, as 
in otiier parts of Great Britain, the mountain ash, or rowan- 
tree, enjoyed great repntation as an antidote to witehcraft ; 
the elder was next to it in reputation. Witobes and elder- 
trees once flourished in the bordw village of A^^l^ncraw. 
Time was when its wood was esteemed for tbe clothyard 
shafts of tlie bowmen of the border ; whilst the present re- 
stricted use of its fruit as a preserve, and for making a cor- 
dial, eaiA its inner bark as an ingredient in salves, &c., seems 
to have descended to us ti-om a remote age. 

Not only in the works of old herbalists, whose limited 
worth all will acknowledge, but often in names contemplated 
singly, there are stores of historical and moral truOi, as 
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well as of passion and imaginaiion, laid up ; and from tiieee, 
valuable lessons may be derived, if oaly our attention was 
awakened to their exstence. For like unto some traveller 
passing unmoved over notable battle-fields, and through ciiieB 
of old renown, because anconscious of the noble actions which 
have been wrought, and of the great naen who have lived 
there, — go we, like him, lacking that knowledge which breeds 
admiration, are thus deprived of this pure mental excitement, 
and miss much valuable instmction. 

We are glad that oar author has paid cousiderable attea> 
tion to the local names of p1ants,-^a department of research 
which at first sight may appear of trivial importance, if not 
even childish ; but if prejudice is laid aside, and if one list of 
local names is compared with another, a key may perhaps be 
obtained to some obscure points in the language or dialect and 
history of their respective inhabitants. The critics of Shak- 
speare have often been obliged to resort to the local names 
of plants and animals found near Stratford-on-Avon, to il- 
lustrate the meaning of the immortal bard ; so, in like man- 
ner, will tlie student of the Scottish bards, such as Douglas, 
Ramsay, Ferguson, Burns, Scott, Leyden, TannaJiill, and 
Hogg, gladly welcome the information embodied in this work ; 
and future poets will resort to its pages as to some precious 
mine, rich in all the materials for poesy. The old national 
language in which most of these poets wrote, is going into dis- 
use, and giving place to the smoother numbers of the English 
tongue ; nor should this be a subject for regret, for all that 
is beautiful, and good, and true, that has been wedded to im- 
mortal verae, shall never be forgotten. But the subject of the 
popular names of plants is to be viewed in a still higher light 
From the local we must rise to the national ; and for this 
we have a few notices, which will only serve to whet the ap- 
petite, it may be, of the philologist for farther information. 
Thus, the beautiful wood-sorrel (Occalie acetoeella) is locally 
termed gowk's-meat; in Gothland, Sweden, "Goikm&t;" in 
France, " pain de coucou." The fruit of the bird-cherry 
(Prunue Padua) is termed hagberry ; in Sweden, " hagg," 
which means hedgeberry. The fruit of Smpetrum nigrum 
is locally called crawberry ; in Sweden, " ckrak-ria." 
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The question regarding the species of thistle regarded as 
the national emblem of Old Scotland, is discussed at some 
length. In the absence of positive proof, plausible conjec- 
ture favours Cardus MarianuB. Be tJiat as it may, the thistle 
only replaced the figure of St Giles, which formerly was bla- 
zoned on her standards, about the middle of the 15th cen- 
tury. 

We have several pleasing notices of the application of va- 
rious plants to different purposes connected with domestic 
and rural economy, several of which throw a curious and 
instructive light on the history of the past. The bi-oom, as an 
important forage plant for sheep in winter, is the subject of 
many parliamentary statutes. The burning of heath, to 
obtain sweeter herbage, was put under legal restrictions in 
1401. In 1364, the vicar of Norham took tithe of thistles, 
and " bramble -berries of the larger sort." In the charter 
for holding St Boswell's fair, it is expressly provided that 
thistles shall be exempt from custom ; and about a cen- 
tury ago, the chief employment of the farm-servants during 
summer was to pull thistles in the corn-fields, for the double 
purpose of improving the crops, and for feeding the horses ; 
nay more, such was the importance of thistles as fodder, 
that there is at least one instance on record of a prosecution 
being raised by one farmer against his neighbour for stealing 
thistles. Such notices are powerfully significant of the 
wretched state of agriculture in those days. Previous to the 
extensive use of iron in the construction of agricultural im- 
,plements, the wood of the ash was very valuable for all 
country purposes ; and such was the scarcity of timber in 
the south of Scotland, after the desolating wars of the days 
of "Wallace and Bruce, that the Scottish parliament ordained 
that a certain number of ash trees, in proportion to the num- 
ber of ploughs employed on each farm, should be planted 
around each homestead. After the consolidation of many 
small farms, and the consequent destruction of their home- 
steads, a few venerable ash trees were often the sole memo- 
rials of the extinguished hearths. And by way of contrast, 
it may be stated that in Gloucestershire ^e snowdrop marks 
the site of the cottage garden ; whilst a bright greeiii graSsy 
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tffA, with patcliei of settles, in tJie midat of tiie moors, 
marks " the Highland clearing." We hare heard old men 
t«ll how, in their boyhood, they climbed the ash trees to take 
the neat and young of the goldfinches, which annoally resort- 
ed there to breed ; and how the numbers (rf these pretty birds 
gradually decreased, as improving agricolture destroyed the 
thistles and other weeds which are essential to their exist- 
ence. There is an old saying quoted by oar author, " It is 
not too late to sow barley when the leaves of the ash cover 
the pyet's nest" This shows the iamiliarity of one of oar 
shyest birds before the era of game-preserving arrived. 

Amongst other memorial-dowers of human habitations we 
have the wallflower, which, we are told, " is a Buggestave 
flower, and marks the era of the decline and fall of the rode 
feudal tunes." The daffodil and the primrose annnsrlly re- 
i^pear in beanty in a field which occupies the site of the 
Garden of the Hospital of Maison-Dieu, near Kelso. Sti«gg- 
ling lines of old plane-trees indicate the greater extent of 
several border villages in past ages. " It throws him (the bo- 
tanical rambler) back on past days, when he who planted the 
tree was owner of the land and of the hall, and whose name 
and race are forgotten even by tradition, Alas 1 for that for- 
getfulness which waits upon humanity, — especially on that 
which had only the virtues of a retired life and secret bene- 
volence to preserve it I ' There is reasonable pride in the 
ancesti-y, when a grove of g^itlemsAly old sycamores still 
shadows the hall.' " 

The dreadful state of the English borders, so late as 1561, 
is ^tly illustrated in an ordinance enjoining the planting of 
hawthoni hedges around the crofts or closes environing tlie 
Tillages, as a defence against the incursions of the Scottish 
moBstroop^B. It was the soldiers of Oromwell who first 
planted hawthorn hedges in Scotland, in 16&0; bat they 
were Httle regarded tUl a centnry later, when agriculture 
&ni began deddedly to advance. It would appear, from a 
quotation by the auUior, that the holly had been used as 
a hedge-plant in the days of Wallace. UnUl the roads 
were so far improved as to admit of the use of wheel- 
cwriages, the inhabitants of the district were badly off for 
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fuel : the few coal mines were not then worked, peat was 
very local, wood very scarce, bo that turf dug from the moor 
and a little brushwood was their only resource ; for this 
purpose, the right to certain cuttings of furze, or whin, is 
specified in leases so late as 1730. 

We have already stat«d that onr author has discarded 
Bcientitio descriptions with the exertion of the Rubi, or 
brambles, and the Hieracia, orhawkweeds ; these being exe- 
cuted with care, and illustrated by espressive figures, will be 
found highly useful by the student; as an illustratioa of our 
author's manner of describing the local notabilia of a plant, 
let us take a few examples : — 

" Sedum acre ; stone-crop, on dikes capt with earth, and 
on rocks in deans, common. June. Often removed to the 
garden to ornament walla and rock-work ; and cottagers 
plant it on their window-sills, and on the roof of the porch, 
where it grows untended, pleasant, and evergreen in the 
leaf, or cheerful when in flower. In winter the herbage is 
purplish-brown ; on chewing a bit of it, no particular taste is 
at first perceptible, but, in a few minutes an acrid and 
peculiarly disagreeable sensation in the throat follows, and 
which lasts a considerable time. This acridity is much 
weakened, and often entirely lost, when the stone-crop is in 
flower. 

" Prunus spinosa. The sloe, or slae, on the precipitous 
banks of deans, or braes, where the shrub forms an impene- 
trable brake wherein our little songsters can nestle in security. 
April— and our ancestors watched the time, for, said they— 



The austere fruit is eaten by schoolboys after it has been 
ameliorated by the frosts of winter. One of the occupations 
of the ' shortest days' after the ' barring out' had gained a 
holiday, used to be a foray to the alae-berry braes. I have 
more than once been one of the party. Slae sticks are 
prized, because they are very knobby, straight and dark 
coloured, and firmer than those of other shrubs." 

With a few extracts from the remarks on the fox-glove, 
we shall close these illustrations : — 
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" Digitalis pnrparea. Fox-glove or rather Folk's-glove, 
viz., the gloves of the 'good people;' witches' thimbleB; 
deadman'a bells ; Scotch mercury ; wild mercury, common : 
abundant in the north, east, and west of the county of 
Berwick, in the greywackg district ; less common, and even 
rare in the sandstone districts ; often very ornamental in 
deans, and on rocky ledges that overhang the deep pools of 
our brattling; bums : 

' I've lingered oft bj roclijdells, . 
Wbere itreamleta wind with murmnring din, 
And marked the foi-glove'e purple bells 
Uang nodding o'er (he dimpled lin.' 

This plant is one of the moat powerful ingredients used as 
' bath' for sheep, and some shepherds object to its use, for 
they say it blackens the wool very much. The leaves afford 
a medicine of great energy and value ; and before this was 
koown to physicians, the fo3-glove, or fox-tree, was frequently 
used by the bold country quack, not always with impunity. 
(See Dalzell's Darker Superstitions, page 113.) About 
Greenlaw, the plant, from its stateliness, bears the elegant 
name of the King's-elwand : 

' Straight aa the foi-gloTe, ere her bells disclose.' 

" The flowers were once applied to the purpose of caps, 
bj the troops of fairies that did inhabit our deans and sylvan 
retreats ; now, our little girls glove their fingers with them, 
putting them on the top of each other in a pyramid to over- 
flowing, and they call them ladies' thimbles. Boys inflate 
them by blowing into the bell, and then tbey crack them by 
a smart stroke. They also suck the honoy at the base of the 
flower. Tempted by this nectar, the bee enters deep within 
the corolla, where, being imprisoned, it buzzes aboat with 
vexation and rage," — then follows some beautiful lines IVom 
the prelude to Wordsworth's Retrospect. 

In addition to these longer extracts, many a little gem- 
like expression might he copied from the work at large, the 
errors of other authors are corrected with freedom, yet with 
kindness; praise is freely accorded where it is due. The short 
biographies of Dr Tiiomas Penny, the Eev. Andrew Baird, 
Messrs Bruce and Mitchell, most of whom were the author's 
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cotemporariea and co-labourers, are replete with good taste 
and feeling, and honest admiration for departed worth. The 
work is farther enriched by an elaborate Essay on the Fosail 
Flora of the Mountain Limestone Formation of the district, 
from the pen of George Tate, Esq., F.G.S., besides numerous 
notes, especially by Mr Hardy of Penmanshiel ; and very 
many extracts from the varied and extensive literary re- 
searches of the author. 

We have endeavoured to illustrate the scope and general 
execution of the work ; it cannot be strictly termed either 
popular or scientific, but it appeals to the wants, and will 
engage the sympathy of many who will give it an attentive 
perusal. We can wander in spirit with its author through 
the old woods which rang to the thundering gallop of the 
wild cattle, and the rush of the afl'righted red deer, and the 
howl of savage wolves ; through forest glades where glided 
the gentle roe-buck, through morasses where wallowed the 
fierce wild boar, and by solitary lakes where the ingenious 
beaver built his dam; these woods, and their wild inhabitants, 
have all passed away, leaving scanty memorials in significant 
local names, a few gnarled trees in out-of-the-way places, 
some bony remains, some short allusions in ancient chronicles, 
and in old songs of the peasantry, which but for Scott, 
Leyden, Hogg, and others, had well-nigh passed into oblivion. 

The elder historians were content to describe court in- 
trigues, party cabals, battles, and marchings of armies, but 
in these days we demand to know something of greater 
importance, how the people fared, and what progress they 
made in agriculture, commerce, and literature ; hence, all 
information relative to domestic and rural economy, beliefs 
and customs of the past, are most welcome. The Border 
Flora aspires to, and reaches s high grade of usetnlness, it is 
a book of reference, speaking of old times and old customs, 
which stand in striking contrast with the present. It is thus 
that it invests the science of botany with an interest and a 
moral beauty " undreamt of by the sensual and the proud ;" 
and we believe that no reflecting mind, imbued with a love 
for such kindred pursuits, will turn from its perusal without 
the firm conviction that 

" All we BeBin to linow demands a longer learning." 
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